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Hooking up 100 kw 
2400 v. generator 
after h. v. test 


SAVE TIME, MONEY 


ON MOTOR, 





TRANSFORMER & 
CONTROL SERVICE! 
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Get Fast Repa 








EXAMPLE: Large generator exciter re- 
built in 48 hours — quick service by 
Consolidated Electric Motor Co., N. Y. 


grape was taken out of service Fri- 
day night, Full capacity was needed 
for Monday morning peak load. Work 
had to be done quickly and done right. 
Consolidated worked all week-end. and 
came through on schedule, 

That’s the kind of service you can get 
when you need it most from Allis-Chalmers 
Certified Service Shops in practically every 
industrial center in the country. Economi- 
cal for routine service work, too. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks, 


Outstanding independent service organ- 
izations are selected to be Allis-Chalmers 
Certified Service Shops. Each meets exact- 
ing A-C standards for experience, modern 
equipment, skilled workmen and reputa- 
tion for fair dealing. Your nearest A-C Sales 
Office will give you the name of the Certi- 
fied Service Shop serving your community. 


ALLIS-CHALMERS MOTORS FOR ALL NEEDS — 
From ¥2 to 200 hp —call your nearest 
A-C Authorized Dealer or Certified Serv- 
ice Shop. Larger sizes to 25,000 hp and 
up, contact nearest A-C Sales Office, 
ALLIS-CHALMERS, 1001A SO. 70 ST. 
MILWAUKEE, WIS. 





ALLIS-CHALMERS 


as) 





A-2661 


Sold... 
Applied... 
Serviced ... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and District 
Offices throughout the country. 


MOTORS — 2 to 
25,000 HP and up. 
Matching Allis-Chal- 
mers Control. 





TEXROPE — Belts in 
all sizes and sections, 
stenderd ond Vari- 
Pitch sheaves, speed 
changers. 





PUMPS — Integral 
motor and coupled 
types. Sizes and rat- 
> ings to 2500 GPM. 
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Trousanps of man-hours of calculations are compressed 
into.a few hours’'time with the Reeves Electronic Analog Com- 
puter. It is the first all-purpose, office-size differential analyzer 
developed for industrial use. It has made feasible the mathe- 
matical approach to research and engineering in many fields. 


Dependable Bodine Type NSY-12RG synchronous, speed 
reducer motors are used in this computer to drive the syn- 
chronized time-base channels. This motor is about 7i%” long 
and has a motor diameter of approximately 3;”. Gear ratio 
for the 1/75 hp, 1800 rpm motor ranges from 60:1 to 810:1; 
and, for the 1/150 hp, 1800 rpm motor, from 900:1 to 1350:1. 
The type NSY-12RG motor is designed to deliver moderate 
torques at low speeds. 

Precise, trouble-free operation of Bodine motors over long 
periods of time has made them a requirement for many 
quality products. If you have a critical motor application, let 
a Bodine engineer suggest the motor or speed reducer motor 
that exactly fits your needs. Almost a half century of experi- 
ence guarantees satisfaction. Bodine Electric Company, 
2258 West Ohio Street, Chicago 12, Illinois. / 
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/ ANALOG 
“ COMPUTER 


USES 


BODINE MOTORS 


Bodine Type NSY-12RG 
Speed Reducer Motor 
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lo Meet You 
Oil Seal Needs 


exactly 





PATENTED 


f 





14 TYPES and 
1800 SIZES 


of Perfect Oil Seals 


Among the 14 different types of Perfect Oil Seals, one 
or more will usually meet your sealing requirements, 
no matter how critical. Such conditions as shaft end 
movement—intermittent speeds—exceptional exposure 
to grit, dirt and moisture—extreme high speeds—very 
low speeds and other troublesome sealing require- 
ments are adequately met by standard types of Perfect 
Oil Seals. 


The wide range of sizes generally obviates the necessity 
for specials. Use of a standard size permits maximum 
telaleliih & / 5365 








Write for engineering data on Perfect Oil Seals. 


Manufactured and distributed in Canada by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ont. 


NEW YORK e@ PHILADELPHIA e DETROIT e LOS ANGELES e CLEVELAND 
BOSTON e PITTSBURGH e SAN FRANCISCO e MINNEAPOLIS 
CINCINNATI @ HOUSTON e@ DENVER @ SYRACUSE @ PEORIA 


OTHER C/R 
PRODUCTS 


SIRVENE 


SYNTHETIC 
RUBBER 


OF INDUSTRIAL 
SERVICE 
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teol. Features of this machine are dis- 


cussed in the article beginning on Page 88. 
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ELECTRIC POLISHER 


a he Regina Corporation of Rahway, New Jersey, 

©] Bes upon G.S. Fractional Horsepower Gear- 
ing for their Regina Electric Polisher. Like so many of 
America’s critical buyers, they insist upon close adher- 
ence to exacting specifications, plus a high degree of 
uniformity in the Gears they use. If smoother, quieter 
performance and longer life are important factors in the 
products you make, by all means Specify “G.S.” Small 
Gearing next time you buy. Here you'll get all the spe- 
cialized “Know How” only 30 years of experience can 
give . . 30 years of developing, perfecting, and GROW- 
ING into the “World’s largest manufacturers of Frac- 
tional Horsepower Gearing!” 





—_— 
4-page catalog- 
Lee e bulletin, illustrating 
and describing 


over 80 different types and applications of 
G.S. Fractional Horsepower Gears from 
12 D.P. and finer. Valuable aid for anyone 
specifying Small Gears. Write today on 
compony stationery, please. 








SEND FOR OUR CATALOG BULLETIN 


BAIR “Fitine 


Spurs + Spirals « Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


ge 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 





WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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Beown Glens Process 
Precisely Timed . . . 








by Link-Belt P.1.V. Variable Speed Drive 


Lehr Rolls Accurately Synchronized with 
Drawing Machine to Avoid Buckling 


In making drawn sheet glass, the drawing machine and anneal- 
ing lehr must be kept “‘in step’’ to avoid deformation of the still 
plastic sheet. In the Libbey-Owens-Ford window glass factory 
at Shreveport, La., this is accomplished by means of Link-Belt 
P.I.V. Variable Speed Drives. In one instance, the drawing ma- 
chine is driven through a P.I.V. Variable Speed Drive, allowing 
its speed to be accurately calibrated to that of the lehr. In the 
application illustrated, the P.I.V. Variable Speed Drive is used 
in driving the lehr rolls, whose speed is calibrated to agree with 
that of the drawing machine. 


LINK-BELT COMPANY 


Chicago 9, Indianapolis 6, Philad'phia 40, Atlanta, Dallas 1, Houston 3, Mi polis 5, 





Son Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 





11,566 





Power Transmission Machinery 


‘*‘THE COMPLETE LINE’’ 
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Machinery builders incorporate Link- 
Belt P.I.V. Variable Speed Drives in 
the mechanisms of many types of 
glass working machinery, and they 
are easily adapted to existing drives 
using speed change gears. The 
unique principle of the P.I.V. Varia- 
ble Speed Drive allows the machine 
speed to be varied while running, 
rather than requiring a stop for gear 
change. It also provides for an in- 
finite range of speeds, without stop. 
Speed once set is maintained indefi- 
nitely without slip or creep. Simple, 
durable and efficient, the Link-Belt 
P.1.V. Variable Speed Drive requires 
practically no attention or upkeep. 
Available in plain or motorized mod- 
els, with or without extra reduction 
gears, for vertical or horizontal 
mounting, up to 25 H.P. 


Send for Book 1874-B, giving full descrip- 
tion and application data, 











Vee Drive Ball Bearings 
outlast 2 pairs of engines! 














The New Departure ball bearings in the original 
Vee Drive gear box for Huckins Engines-in-stern 
yachts, installed 15 years ago, have never required 
replacement or adjustment—have outworn two pairs 
of engines. 


This is the kind of performance that keeps New 
Departures regular equipment in these drives—and, 
it is typical of the rugged dependability that all 
builders of fine machines or equipment need for 
their products in the times ahead. 


Vee Drive Gear Box 
used in Fairform 
Flyer Yachts’ with 
Engines in the stern, 





The New Departure ball bearings sup- 
porting these spiral bevel gears take 
heavy thrust and radial loads, but they 
never require adjustment for wear. 


Notcreg Rolls Lake a Balt 
NEW DEPARTURE 
BALL BEARINGS v 


NEW DEPARTURE ©@ Division of GENERAL MOTORS CORPORATION e BRISTOL, CONNECTICUT 





@ BRANCHES IN ALL PRINCIPAL CITIES 


MACHINE DESIGN—September, 1949 




















Yiemized Qndex 


Classified for convenience when studying specific design problems 


Design and Calculations 


Beam deflections, Edit. 131-136 
Bearing, fracture split, Edit. 94 
Braking of motors, Edit. 195-198 
Centrifugal casting, Edit. 107-112 
Centrifugal pump test, Edit. 113-114 
Chuting and orientation in automatic 
handling, Edit. 95-98 
Drive, variable, V-belt, Edit. 125-126 
Electronic analogues, Edit. 115-124 
Etching, cathodic, Edit. 91 
Fatigue testing, Edit. 137-139 
Glass windows, Edit. 91 
Grinder, spherical, Edit. 89-90, 178, 180 
Manual controls, Edit. 127-130 
Mechanism, intermittent, Edit. 93 
Pressure vessel codes, Edit. 105-106 
Ribbed plates—(Data Sheet), Edit. 
143-144 
Shut-off, valve, automatic, Edit. 92 
Spark recording, Edit. 92 


Engineering Department 
Equipment, Edit. 158; Adv. 163, 191, 
192 


Management, Edit. 198-202 

Supplies, Adv. 176, 191, 192, 228 

Testing equipment, Edit. 156, 158; 
Adv. 163 


Finishes 


Paint, Edit. 99-104 
Primers, Edit. 149 


Materials 


Aluminum alloys, Adv. 10, 20, 74, 179 

Bawpitt, Adv. 217 

Beryllium copper, Adv. 204 

Brass, Adv. 181, 193 

Bronze, Adv. 153 

Copper alloys, Adv. 181, 194 

Felt, Adv. 40, 71 

Friction materials, Adv. 47 

Glass, Edit. 91 

Graphite, Adv. 18, 19, 62 

Gray iron, Adv. 16 

Leather, Adv. 177 

Magnesium alloys, Adv. 20 

Nickel alloys, Adv. 37, 49 

Plastics, Edit. 145, 152; Adv. 58, 200 

Powder metal, Edit. 145 

Rubber and synthetics, Adv. 200 

Silicones, Edit. 154 

Steel, Edit. 148; Adv. 12, 79, 167 

Steel, stainless, Edit. 145, 146, 148; 
Adv. 8, 22, 24 

Zinc, Adv. 187 


Parts 


Balls, Adv. 242 
Ball bearing take-up, Edit. 154 
Bearings: 
Ball, Edit. 154; Adv. 6, 38, 186, 
190, 215, 248 
Needle, Adv. 13 
Roller, Edit. 192-195; Adv. 38, 60, 
80, 171, 173, 205 
Sleeve, Edit. 94; Adv. 78, 153 


Bellows. Adv. 63 
Belts, Edit. 125-126; Adv. 72, 73, 76 
Blowers, Adv. 223 
Brakes, Adv. 36 
Brushes, Adv. 227 
Bushings, Edit. 151; Adv. 242, 245, 
248 
Carburetors, Adv. 64 
Castings: 
Centrifugal, Edit. 
250 
Die, Adv. 86, 187, 230 
Investment, Adv. 50 
Permanent mold, Adv. 20 
Sand, Adv. 20, 44 
Chucks, Adv. 246 
Chains: 
Roller, Adv. 14, 15, 43, 59, 66, 67 
Silent, Adv. 66, 67 
Clutches, Edit. 136; Adv. 36, 66, 67, 
85, 157, 226, 234, 242 
Collars, Adv. 236 
Controls (see Electric, etc.) 
Controls manual, Edit. 127-130 
Counters, Adv. 46 
Couplings, Edit. 146, 147, 150; Adv. 
66, 67, 211 
Cylinders, Adv. 9, 45, 207 
Diaphragms, Edit. 92 
Electric Controls: 
Brushes, Adv. 233 
Connectors, Edit. 146 
Contactors, Adv. 234 
Contacts, Adv. 52 
Control assemblies, Edit. 164, 166; 
Adv. back cover 
Rectifiers, Adv. 83 
Relays, Adv. 224, 251 
Resistors, Adv. 184 
Solenoids, Edit. 164, 166; Adv. 189 
Starters, Adv. 23, 51 
Switches, Edit. 147, 148, 149, 151; 
Adv. 27, 230 
Thermostats, Edit. 147; Adv. 48 
Timers, Adv. 257 
Transformers, Adv. 
cover 
Voltage regulators, Edit. 152 
Electric heating units, Adv. 199 
Electric motors, Edit. 146, 149, 159, 
151, 152, 154, 195-198; Adv. in- 
side front cover, 1, 32, 35, 39, 42, 
56 65, 69, 70, 82 178, 203, 208, 
213, 232, 246, 252 
Engines, Adv. 198, 251 
Fasteners: 
Locking, Adv. 208, 230, 232 
Nuts, bolts, screws, Adv. 77, 155, 
165, 174, 195, 229, 258 
Filters, Adv. 231 
Forgings, Adv. 79, 165, 179, 193, 201 
Gages, strain, Adv. 25 
Gears, Adv. 4, 31, 208, 212, 221, 238, 
240, 243, 252 
Governors, Edit. 146 
Graphite parts, Adv. 18, 19, 62 
Hand wheels, Edit. 127-130 
Hoppers, Edit. 150 
Hose (see Tubing) 
Hydraulic equipment: 
Controls, Adv. 209, 250 


107-112; Adv. 


inside front 


Cylinders, Adv. 9 
Pumps, Edit. 149, 151, 152; Adv. 9, 
54, 55, 68, 75, 169, 209, 226, 241, 
244, 250 
Valves, Edit. 145, 148, 164, 166; 
= 54, 55, 183, 188, 202, 220, 
41 
Lubrication and equipment, Adv. 41, 
182, 206 
Magnetos, Adv. 11 
Motors (see Electric motors) 
Mountings, rubber, Adv. 232 
Piston rings, Edit. 148 
Plastic parts, Adv. 58, 200 
Plugs, Edit. 150; Adv. 234, 238 
Pneumatic Equipment: 
Cylinders, Adv. 9, 207 
Pumps, Adv. 9, 238 
Valves, Edit. 145, 147, 149; Adv. 
220, 226 
Powder-metal parts, Edit. 145 
Pulleys and sheaves, Adv. 75, 225 
Pumps (see also hydraulic and pneu- 
matic), Edit. 141, 148; Adv. 9, 54, 
55, 68, 75, 169, 209, 226, 238, 
241, 244, 250 
Rings, retaining, Adv. 29 
Rubber and synthetic parts, Adv. 200 
Screws, power, Adv. 236 
Seals, packings, gaskets, Edit. 147, 
164; Adv. 2, 17, 26, 53, 81, 161, 
218, 237, 244 
Sheaves, Adv. 72. 73, 228 
Sheet-metal parts, Adv. 240 
Shims, Adv. 212 
Speed reducers, Edit. 145, 166; Adv. 
196, 228, 240, inside back cover 
Springs, Adv. 30, 222 
Sprockets, Adv. 59, 248 
Thermometers, Edit. 156 
Transmissions, variable speed, Edit. 
125-126, 148; Adv. 5 
Tubing: 
Flexible, Edit. 150; Adv. 75, 180, 
208, 251, 255 
Metallic, Adv. 49, 75, 208, 251, 255 
Nonmetallic, Edit. 150 
Structural, Adv. 235 
Universal joints, Adv. 236 
Valves (see also hydraulic and pneu- 
matic), Edit. 92; Adv. 54, 55, 
183 188, 202, 220, 226, 241, 244, 
246 
Vibration mounts, Adv. 214 
Vibrators, Edit. 151; Adv. 219 
Washers, Ady. 210 
Weldments and equipment, Adv. 28, 
175, 197, 216 
Wheels and casters, Edit. 145, 152 
Wire and wire products, Adv. 172, 
194 


Production 


Counterbore, Adv. 61 

Facilities, general, Adv. 28, 72, 197 
Hardening, Adv. 239 

Machines, special, Edit. 142; Adv. 57 
Testing and equipment, Adv. 21 
Welding, Adv. 197 


MACHINE DESIGN is indexed in industrial Arts Index and Engineering Index Service, both available in libraries generally. 
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SANITARY AND CORROSION-RESISTANT 
..- AND EASY TO MACHINE, TOO. These 


beverage dispensing valves had to be sanitary and resistant 
to corrosion. As you can see, there was plenty of machining 
involved, too. That’s why Republic ENDURO Stainless 
Steel—Type 303—was selected in cold drawn bar form. 
In addition to sanitation and corrosion-resistance, it pro- 
vided the close tolerances, accuracy of section, uniform 
soundness, fine surface finish and machinability which 
combine to keep down unit costs and reject losses. Don’t 
worry about workability when you design with ENDURO. 
You can obtain up to 91% of the machinability of standard 
Bessemer Screw Stock (B-1112) with certain types of 
free-machining stainless steel. 


INTO 
Coatisey. eT ay 











A HARD-WORKING METAL 
--- BUT NOT HARD TO WORK WITH 











REG. U. S, PAT. OFF. 


When you're looking for a versatile material 
that works hard at doing many things well— 
but which can be fabricated satisfactorily and 
economically by all modern methods—think 
FIRST of Republic ENDURO Stainless Steel. 


Here’s a material you can use in a multitude of 
ways—to turn your ideas into reality. Use it for 
decorative purposes—or for functional needs. 
It has unusual beauty—that lasts indefinitely. 
It is outstanding in the battle against rust, 
corrosion and oxidation. Its high strength— 
maintained both at elevated and sub-zero tem- 
peratures—frequently permits valuable weight 
savings, without sacrifice of safety or life, 
through the use of thinner sections. Its free- 
dom from metallic contamination and its 
remarkable ease of cleaning are well known 
wherever processing equipment is used. 
And, best of all, it usually outperforms and 


STAINLESS STEEL 


V Check ALL 12 advantages: ¢ RUST AND CORROSION-RESISTANCE 
© HEAT-RESISTANCE © HIGH MELTING POINT © LOW COEFFICIENT OF EXPANSION @ 
HIGH STRENGTH © GOOD DIMENSIONAL STABILITY © NO METALLIC CONTAMINATION 
@ EASY TO CLEAN © EASY TO FABRICATE @ EYE APPEAL © LONG LIFE © LOW END COST 


outlasts other materials—to cost less in the 
end. Where else can you find so many advan- 
tages in one material ? 


There are many types of ENDURO—each 
particularly suited to meet specific require- 
ments. It is produced in a wide variety of 
finishes in sheet and strip form—in hot rolled 
or cold drawn bars—in plates—in pipe and 
tubing—in wire. It is available, too, in bolts, 
screws, nails, welding rod—practically every 
form you may require, including castings. 
Why not get all the facts about ENDURO now 
and have them handy for your next job? Write us. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division + Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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WORLDS BIGGEST 
PIPE BENDING 
MACHINE 


POWERED BY OUMGEAR, (7 
PERKFORMS THE (POSS/GLE 


Prior to the advent of the machine pictured above it was 
just not possible to bend a pipe over 30 inches in diam- 
eter without its buckling and distortion beyond the point 
of usefulness. 

Yet the big ‘‘cat’’ crackers that have come up during 
and since the war made imperative the use of pipe three, 
four and five feet in diameter...and of course bends 
in such pipe. Bends bigger than the 30-inch diameter 
had to be fabricated of angular welded sections. 

So slow and costly was this process, so troublesome 
the results in the field that The M. W. Kellogg Company 
engineers set themselves the task of solving the problem 
of bending big diameter pipe; and they called in Oilgear 
to help. The result of long endeavor was the world’s 
biggest pipe bending machine turning out the world’s 
biggest ‘‘bends’’. This machine is so successful that it 
has produced perfectly contoured bends for the largest 
catalyst carrier lines ever fabricated... Since its first day, 
it has saved time, money, labor . . . in the set-up, in the 
bending operations, in the greatly improved perform- 
ance of such pipe in the field. 

Here is just one of hundreds of machine and process 
problems ‘‘impossible’’ of solution to begin with, but 










Oilgear DP-1225 Pump and two 7i x 156” stroke Cylinders 


used on ‘world’s largest'’ pipe bending machine 
designed and built by The M. W. Kellogg Co. 
engineers. Pump stroke, hence speed of bend- 
ing operation, regulated to an infinite degree. 


solved either directly or indirectly through the applica- 
tion of Oilgear engineering and Oilgear equipment. 
Why don’t you find out what Oilgear can do for you? 
Many different functions are available. Savings in time 
and money and labor plus improvements in quality are 
the result. The Oilgear Company, 1568 West Pierce 
Street, Milwaukee 4, Wisconsin. 


Ougear 








YET IN ONE, 30 POUNDS OF ALUMINUM DOES THE 











WORK OF 75 POUNDS OF STEEL* 


Seeing these two autos speeding down the highway 
you couldn’t tell them apart. Yet one is lighter, built 
better, will operate for less. The maker uses 30 pounds 
of aluminum where he once required 75 pounds of 
steel. He eliminates rust hazard and gives his customers 
eye-catching finishes that stay attractive through 
years of use. 

Company executives have found the true cost of 
aluminum is finished cost in their product. Right from 
the start you get three times more metal to work with 
when you use aluminum instead of steel or other com- 
mon metals. There’s less weight to ship both coming 
and going. Many die maintenance problems are ended. 
Production figures show aluminum is easier to work. 
Sales figures show consumers appreciate aluminum’s 
advantages. 


Today aluminum is a whole family of metals. And Kentucky. quested on your 
company letter- 
*Verified report from a major auto maker. bead. 
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REYNOLDS 
Lifetime ALUMINUM 


CONSIDER ALUMINUM...CONSULT REYNOLDS...THE COMPLETE ALUMINUM SERVICE 


Reynolds Lifetime Aluminum is available in many 
forms to serve you best: pig, ingot, sheet, plate, wire, 
rod, bar, screw machine stock, pipe, tubing, structurals 
and extrusions. With them you also get the assistance 
of Reynolds technical service department on product 
redesign and production. 

Beat competition to market with improved, lower 
cost aluminum designs. Call the nearby Reynolds Field 
Office or Distributor, listed under “Aluminum” in your 
classified phone 
directory. Or write REYNOLDS ALLOY DATA BOOK 
direct to Reynolds. <4 162-page book 
Metals Company, with complete 
Aluminum Division, data on alumi- 
2521 South Third  ™™ <lloys and 


Sereet, Louisville 1,  "4!! Products. 
Free when re- 
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BENDIXSCINTILL 


FLYWHEEL-TYPE 
MAGNETO 





FOR I- AND 2-CYLINDER ENGINES 





Simplicity in design is one of the many reasons 
for the outstanding performance of Bendix- 
Scintilla Flywheel Magnetos. The complicated 
circuits and congested areas of part installa- 
tions have been avoided. Expert engineering 
of design has reduced the number of parts to 
a minimum, and placed them in the best posi- 
tion for high efficiency and easy maintenance. 
Why not investigate the many advantages of 
the Bendix-Scintilla Flywheel Magneto today? 


; 








MACHINE DESIGN—September, 1949 














BENDIX-SCINTILLA BRINGS YOU ALL 
THESE OTHER ADVANTAGES 


Molded condenser ... Lower operating cost 
. » « Minimum lubrication requirements... 
Waterproof molded coil . . . Peak efficiency 
at high or low speeds . . . Light in weight. 








For Further Details and Suggested Applications, 
WRITE DIRECT TO THE SALES DEPARTMENT 


Tree SCINTILLA MAGNETO DIVISION of 
SCINTILLA SIDNEY, NEW YORK prec ren -ling 


Export Sales: Bendix international Division, 72 Fifth Avenue, New York 11, N. Y. 
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12% 


Cost Reduced ie 
: educed 5% 


weight R 
pependability As 


with STEEL CASTINGS 


sured 


This is an idler gear rocker arm. It is a part of a 
steam locomotive booster. Weight before redesign 
to a steel casting — 147 pounds. 


Although the manufacturer was making the 
rocker arm as a weldment in his own plant, he 
was interested in discussing the advantages of a 
steel casting, which he would have to buy outside. 


Consultation between the engineering depart- 
ment of the manufacturing company and the 
steel foundry engineer resulted in a 12% lower 
cost and 5% lower weight plus other important 
benefits. A marked increase in dependability was 


PRODUCT DESIGN STUDIES @ 


NO. 21 


obtained through greater rigidity with toughness, 
and additional strength where needed — because 
of better distribution of the metal. 


Conversion of some of your high-strength parts to 
steel castings may result in equal if not greater 
benefits than those shown here. 


Also in new and redesigned parts, your steel foun- 
dry engineer may be able to suggest ways to cut 
costs and weight and obtain other substantial 
benefits . . . if you call him in for a discussion 
while your product is still on the drawing board. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by Steel Founders’ Society 
of America. 


STEEL FOUNDERS’ SOCIETY OF AMERICA 
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Torrington Needle Bearings 
Give Smooth, Reliable Service 
in Harnischfeger P&H Zip-Lift Hoists 















Lifting, lowering and spotting loads is made easy with a P&H This planetary gear drive incorporates all the best principles of 








Zip-Lift E!ectric Hoist. Harnischfeger Corporation makes sure power transmission with a minimum of parts. Needle Bearings pro- 
that hoist service is reliable, too, with compact, high-capacity vide high radial load capacity in minimum space in the planetary 
Torrington Needle Bearings in the Zip-Lift Drive. gears. High efficiency is secured with wear practically eliminated. 





The use of two Needle Bearings per gear gives them unusual Installation of the bearings is as simple as the design. They are 
stability. The turned-in lips of the bearing shell conserve lubri- ‘maps quickly into place on an arbor press. Both bearings can 
cant. These features keep planetary drive gears running smoothly »e installed in one operation with suitable tools. And since Needle 


and.quietly with minimum lubrication and maintenance attention. Bearings take a firm press fit, no spacers or retainers are needed. 





Design simply for anti-friction efficiency, high load capacity, effective 
lubrication and easy installation with Torrington Needle Bearings. 
Let our engineers combine their experience with yours for profitable 
results. Write us today. THE TORRINGTON CoMPANY, Torrington, 
Conn., or South Bend 21, Ind. District offices and distributors in 
principal cities of United States and Canada. 








TORRINGTON ////7/; BEARINGS 


Needle + Spherical Roller + Tapered Roller Straight Roller - Ball + Needle Rollers 
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Designers are seeing 
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Can be used 
with cast tooth 
sprockets on 
many applica- 
tions 


Made of stand- Weigh less 
ard roller chain than chains 
round parts of compar- 
with double ee eS , ablestrength 
aa ee 

plates. 
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More and more, cost-conscious designers are see- 
ing the advantages of double pitch roller chain. For 
drive or conveyor service, where speeds range from 
slow to medium . . . loads light to moderate, double 
pitch chain offers you these important design ad- 
vantages: 


1. CUTS COST. Double pitch roller chain is lower 
in cost. In many applications, it can be used with 
cast instead of cut-tooth sprockets for even greater 
cost reductions. 


2. SAVES WEIGHT. For a given strength, double 
pitch chain is lighter than other type chains. 


3. LONG-LIFE EFFICIENCY. Double pitch chain 
uses standard long-lasting roller chain round parts 
with side plates of the same material as standard 
roller chains but double in pitch. 


4. UNIFORM WEAR. Correctly applied, parallel 
strands of double pitch roller chains will wear 
evenly .. . an important advantage for conveying 
work. 


5. SAVES SPACE. Double pitch roller chain takes 
up less space .. . permits more compact design. 


6. VERSATILITY. Double pitch roller chain op- 
erates efficiently on long or short centers. _ 


7. OVERSIZE ROLLERS. For efficient, smooth con- 
veyor service, double pitch chain can be furnished 
with oversize rollers. 


Here’s a chain that is built to the same exacting standards 
as standard roller chain . . . that gives you the same basic 
roller chain features . . . positive power transmission . . . 
shock-absorbing abilities . . . the ability to drive multiple 
shafts from a single power source . . . plus its own cost- 
cutting, weight-reducing advantages. 

For all the facts, write Baldwin-Duckworth Division of 
Chain Belt Company, 320 Plainfield Street, Springfield 2, 
Massachusetts. 


ROLLER CHAINS 


A complete line from Y4-inch to 24-inch pitch 
Baldwin-Duckworth Division of Chain Belt Company 








Large machine tool base shown 
here utilizes high damping 


capacity of Gray Iron 





a 
° 
Consider These GRAY : Call it Vibration Absorption or call it Damping Capacity—by 
IRON Characteristics: 6 either name it’s a very important consideration in many applica- 
Castability e tions. It makes for quiet operation. Lack of such capacity may 
Rigidity e result in failure due to critical vibration. ' ; ] 
Low Notch Sensitivity e Gray Iron has exceptionally high damping capacity, higher 
e than any of the other common engineering materials . . . up to 
Wear Resistance . 
: e ten times that of any other ferrous metal. 
Heat earegneg e The practical usefulness, therefore, of a part subject to vibration 
Corrosion Resistance e stresses, may be greater when it is made of Gray Iron than when 
Machinability ° it is made of what might commonly be regarded as a much 
’ VIBRATION ABSORPTION e stronger material, but which has low damping capacity. 
Durability e Are you taking full advantage of the unmatched combination 
“ 


of useful properties offered by Gray Iron? Have you considered 
its ultimate economy? 


Wide Strength Range 





Write for free booklet, 
‘““GRAY IRON—lIts Me- 
chanical and Engineering 
Characteristics, and De- 
tails for Designing Cast 
Components”’. 


Make It Better with Gray Iron 
Second largest industry in the metal-working field 
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Hydraulic and Pneumatic 


PACKING 
STANDARDS 
for Leather 

ond Synthetic Rubber 


In the movement sponsored by the Joint ined 
Conference to set up packing standards, reduce 
number of sizes and promote interchangeability, 
Houghton was first to prepare and distribute such 


simplified standards. 


The booklet shown here contains tables of sizes 
and dash numbers for convenience in ordering. 
The packing industry generally and the large 


users have accepted these standards. 


That’s one valuable aid to industry from this 
pioneer in hydraulics. Another is the service 


to designers ... 


‘standard packings 


These include leather and synthetic rubber styles 
—"*v" “U"" Cup, “O” rings and leather back-up 


washers. 


Let Houghton make a specific recommendation 
Te A 
hydraulic installation due to imperfect sealing, 
let the Houghton engineer examine the packing 
set-up. A letter to E. F. Houghton & Co.,'303 W. 


Lehigh Ave., Phila. 33, Pa., will bring results. 

















| aphitar pistons, piston 


(Carbon-Graphite) af G ARDNER- 





The use of Graphitar at vitally important points is one of the reasons for the high operating 
efficiency and dependability of the Gardner-Denver Company air compressor. Because the 
piston, piston rings, and’ piston rod are Graphitar, the compressor needs no lubrication at 
these points and hence delivers compressed air that is entirely free of oil. Springs seated in 
grooves machined in the piston expand the Graphitar segmental piston rings to compensate 
for slight wear, assuring permanent effective sealing. The Graphitar packing rings also 
are segmented and contract under spring pressure to provide dependable sealing through- 
out constant use. 
‘GRAPHITAR IS VERSATILE. Self-lubricating, light-weight, highly resistant to wear, temperature extremes 
and chemical attack, Graphitar is the ideal material for seals, rings, pistons, cylinder liners, and other parts 
in a wide variety of mechanisms. We are equipped to produce Graphitar parts in any practical size and 
shape. Tolerances may be as close as .0005” in small sizes. Send us sketches or descriptions of your 


‘products and our engineers will show you where Graphitar parts will improve mechanical performance 


and save you money. Write for new 64 page catalog just released. 
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THE UNITED STATES GRAPHITE COMPANY 
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DIVISION OF THE WICKES CORPORATION - SAGINAW, MICHIGAN 
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Irs a push-over with Well-Cast magnesium and 
aluminum featherweight castings. 5 











_ They're tough. ; 4 strong . ‘ easy to machine. 
They lower operating costs, make a more saleable 

product, increase payloads.) 

f 44 — 5 € 


| ‘Backed by 37 years of practical experience, our 
engineers ¢an tell you the right application for 
Well-Cast magnesium and aluminum. 


Maybe we can take the lead out of YOUR product. 
Try us. Write for Catalog No. 47. 


Well Made Patterns, Permanent Mold and Sand Castings 










BRONZE & ALUMINUM COMPANY 


GENERAL OFFICES: 2547 EAST 93rd STREET 
CLEVELAND 3, OHIO 












y 
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gad Amplifier 950. 


ADVANCED design and construction features make 
this Brown & Sharpe Measuring Equipment unusually 
fast, accurate and dependable. Its separate amplifier, 
for example, completely isolates heat-producing ele- 
ments... thus prevents temperature drift in gaging 
units. Its true linear response permits accurate set- 
ting for the entire scale with only one master block. 
A single amplifier may be used to serve several 
separate testing instruments. Line voltage fluctua- 


Internal Gaging from 12" to 
ovide Compa 


» hae 


BROWN 


MEASURING EQUIPMENT 


tions within the range of 105 to 125 volts do not 
affect readings. 

These and other advantages make precision gaging 
on a mass-production basis both practical and eco- 
nomical for any plant or laboratory. Get all the facts 
about this unique Electronic Measuring Equipment. 
Write Brown & Sharpe Mfg. Co., Providence 1, 
R.1.,U.S. A. 


We urge buying through the Distributor 


Visual Indication of work conditions 

show quickly on Signal Light Attach- 
; ment No. 958. For use with Ampli- 

fier No. 950. Easily attached. 


rE 


lat 


IBS 

















How long 








is a lifetime 








in Stainless Steel? 





We call Allegheny Metal ‘‘the time-tested stainless steel’? because 
it’s the pioneer in America, but time hasn’t really tested it yet. 
Neither we nor anyone else knows how long stainless steel will last. 
The earliest installations of Allegheny Metal—made more than 20 
years ago—are just as bright, strong and resistant as when new. How 
can you defeat a metal that doesn’t wear out and can’t wear off? 
@ More important, how and where can you use it to advantage, today? 


wend 2I7s 


Complete technical and fabricating data—engineering help, too—yours for the asking. 


ALLEGHENY LUDLUM STEEL CORPORATION 
The Nalions Leading Producer of Hacnless Heel in Ate Povma 


SAL Pittsburgh, Penna. . . . Offices in Principal Cities 
Allegheny Metal is stocked by all Jos. T. Ryerson & Son, Inc., Warehouses 
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manual 
motor 
starters 


© new, improved features 
© wider selection 


Entire line of G-E manual starters—for fractional up to 7 Y2 horsepower 
motors—now offers new design features that mean easier installation, 
longer operation at no increase in price. Here they are: 
A complete new line of pushbutton starters for controlling integral 
motors. Both pushbutton- and toggle-operated starters are available 
in the new four-pole form as well as the two- and three-pole forms 
previously offered. 
Bi-metallic overload protection—formerly found only in expen- 
sive equipment—provides quick, positive action, frequent resetting 
without wear. When relay trips, operating mechanism assumes 
neutral position, giving positive indication of overload trip. 
All starters provide... 
@ @ @ heavy duty switch mechanism that resists vibration, stands 
up under frequent use... plenty of knockouts, lots of room in 
the sturdy grey case for wiring...dust tight, water tight, and 
explosion-proof as well as general purpose forms... and 
many other features described in the bulletins. 
Whatever your requirements for small-motor starting, you'll 
find them met in G-E manual starters. Write now—buy now! 


General Electric Company 
Apparatus Dept., Section C730-8 
Schenectady 5, N. Y. 


Please send me: Bulletin GEA-2234E on the CR1061 Manual Starter 
and (or) Bulletin GEA-1522E on the CR- 
1062 Manual Starter for Integral Motors. 


Name 


GENERAL (9) ELECTRIC 
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NO WELDMENT TOO LARGE 


OR TOO SMALL 
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PRODUCT IMPROVEMENT 

The Automotive Industry uses the SR-4 
to check stresses and strains in vital 
parts, eliminate weaknesses, improve 
the product. 








STRUCTURAL STRESS ANALYSIS 


Engineering organizations check the- 
oretical stress distribution against ac- 
tual patterns, to verify design practice. 








MACHINE REDESIGN 


Equipment manufacturers use the SR-4 
to isolate the cause of puzzling 
breakages and to point the way to 
a correct solution. 





The testing device 
of a 


thousand uses 













AIRCRAFT LIGHTENING 

The Aircraft Industry uses the SR-4 to 
plot the complex flow of stresses in 
aircraft wings during flight, “balance”’ 
the design. 











MASONRY STRESS DETERMINATION 
The heavy construction industry is 
learning valuable new facts on how 
masonry withstands loading . . . with 
the SR-4, 





eee 


MAKING BALLISTICS STUDIES 


The flow of stress in a gun barrel as 
the bullet passed through was once 
a matter of theory... but a matter of 
accurate knowledge now, because 
of the SR-4, 





BALDWIN G,7)* STRAIN GAGE 


It’s hard to believe—yet this one little testing device, no larger 
than a postage stamp, has done more to broaden engineering 
knowledge through product analysis than all other testing 
equipment combined: 

It has provided—for the first time—an accurate picture of 
actual- stress distribution in such structural, equipment and 
machine parts as an airplane wing in flight . . . the interior of 
a mammoth masonry dam .. . the barrel of a cannon when 
the shell flashes from breech to muzzle . . . the frame of a 
punch press . . . the connecting rods of diesel engines during 
operation. In every instance, the new knowledge it revealed 
has permitted engineers to better the design job. 

The long list of successful uses does not define the ultimate 
applications of the Baldwin SR-4 strain gage, but merely 
indicates its almost limitless possibilities. If you have any 
problem where unexplainable failures of parts are puzzling 
you . . . where some equipment must be lightened while 
retaining balanced strength . . . where a complete report of 
actual stress distribution in a structure will aid you in design 
. . . the Baldwin SR-4 can undoubtedly help you, as it has 
helped many others. 


TESTING HEADQUARTERS BALDWIIN 
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A comprehensive line of indicating, 
recording and switching instruments and 
equipment is available for both labora- 
tory and field studies. The units illustrated 
include an SR-4 Strain Recorder Chart, 
and SR-4 Portable Strain Indicator, and 
an SR-4 Switching Unit, with which 48 
strain gages can be switched in and out 
of service in as little as 50 seconds. 
These are only a few of many. 


ASK FOR LITERATURE. Informative 
Technical Bulletins give a concise technical description of the 
SR-4 and collateral equipment. Ask for copies, indicating the 
type of testing in which you are interested. 


The Baldwin Locomotive Works, Philadelphia 42, Pa., U. S. A. 
Offices: Boston, Chicago, Cleveland, Houston, New York, Phila- 
delphia, Pittsburgh, San Francisco, Seattle, St. Louis, Washington. 
In Canada: Peacock Brothers, Ltd., Montreal, Quebec. 


*T. M. Reg. U. S. Pat. Off. 











THE REASON ‘HY PRECISION SURFACES 
ON MATING FACES ARE IMPORTANT TO 
SHAFT SEAL OPERATION 


Condition of the sealing faces often spells the difference between long 
life and early failure of the modern mechanical seal. Today’s high 
speeds and pressures make precision-flat mating surfaces a definite 
necessity for successful seal operation. 

Actual sealing in the mechanical seal is performed by two mating 
faces which are separated by a thin film of lubricant. Uneveness or 
scratches on either surface create openings which allow foreign particles 
in the sealed liquid to work in between the faces. Such particles act as 
abrasives, and by causing excessive wear, result in seal failure. Ordi- 
nary machining or grinding forms surfaces which do not keep abrasive 
particles away from the area between the faces. Only by precision 
lapping can surfaces be generated which are flat and smooth 
enough to form a film of sufficient thinness to exclude them. 


TWO OBJECTIVES NECESSARY FOR 
PERFECT MATING SURFACES 


There are two main objectives to be met in the production of a 
good mating surface, and both can be attained by precision 
lapping. The first is the removal of surface hills and valleys 
(scratches and flaws). Measurement of surface finish according to 
this specification is made in micro-inches, and is an indication of 
the depth of the valleys and height of the hills of the finished 
surface. It is known as RMS. 

The second objective, extremely important from the mechani- 
cal seal standpoint, is flatness of the whole surface area. Such 
surface measurement is made through optical flats—and in many 
cases mechanical seal faces must be flat to 11.6 millionth of an 
inch, which is equivalent to one light band. An idea of the dif- 
ference between a precision lapped surface and an ordinary 
ground surface can be gained from the fact that light bands 
cannot be seen on the relatively rough, ground surfaces. 


PRECISION LAPPED FINISH FOR ALL 
JOHN CRANE MECHANICAL SEALS 


All sealing washers and floating seats for “‘John Crane” Shaft 
Seals are precision lapped on specially developed ‘‘John Crane’’ 
Lapmaster machines, and are rigidly inspected for both RMS and 
Optical Flatness Measurement. The precision finish specification 
for each seal depends on the pressures to be encountered. The 
higher the pressures, the more rigid is the finish specification. 

When you specify a “‘John Crane”’ Shaft Seal, you are sure of 
the finest quality surface finish—of a proper flatness for your ap- 
plication. And, you can also be sure that the Crane Packing 
Company’s wide experience in all types of sealing problems will 
be at your complete disposal. Contact your nearest Crane Pack- 
ing Company office the next time a sealing need arises. 


racrons Im suarY seat orsion & “WOH CHANE 











aan Cut-away view of the “John Crane" Type 2 Shaft 
Seal. Note, in circle, mating faces of sealing washer 
and stationary floating seat. Precision lapping to 
micro-inch specifications and optical flatness require- 
ments insures top performance under high pressures. 





Floating Seat for “John Crane" Shaft Seal, viewed under an 

optical flat. Light bands indicate flatness measurement less 

than 11.6 millionth of an inch, equivalent to one light band. 
. Peri. 





Shaft Seal floating seats just lapped by “John Crane” Lap- 

master machines. Materials shown include: Stainless Steel, 

Stellite, Ni-Resist, Bronze, Brass, Cast Iron, Fansteel, Carboloy, 
Ceramic and Carbon. 


Write for the latest free bulletin describing ‘‘John Crane”’ Shaft Seals. 


Dept. M9, 1825 Cuyler Avenue «+ 


Chicago 13, Illinois 


PACKINGS AND MECHANICAL SEALS 
CRANE PACKING COMPANY 


CHICAGO 
Offices in All Principal Cities in United State@Qand Canada 
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you can 6E SURE... i¢ its 


Westinghouse 


UNIT IN 
DUST-TIGHT 


Positive Low-Cost Motor Protection 


These new Westinghouse Manual Motor Sentinels (motor 
starting and overload protection) are available in three 
types: the Standard (Nema type 1), the Water- and Dust- 
tight (Nema types 3, 4 and 5), the Explosion-proof (Nema 
types 7 and 9). These compact, handsomely styled switches 
start, stop and give positive protection to all motors up to 


one hp wherever they may be located. 


Sensitive, automatic bimetallic element will pass momen- 
tary overloads and starting surges, but a dangerous overload 
will trip the switch immediately to disconnect the motor 
from the line and save it from damage. Examine these rugged 
new switches at your nearby Westinghouse distributor or 
write Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. 
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EXTRA VALUE FEATURES 


POSITIVE ACTION— Bimetallic overload pro- 
tection assures safe, positive action under 
serious overloads. 

SAFE—No exposed parts. Trip-free switch 
(can’t be held closed against an overload) 
with self-indicating operating handle. 
TROUBLE-FREE—Over-center toggle mecha- 
nism ... quick-make, quick-break, double- 
break contacts of high-grade silver for long 
contact life. 

ACCESSIBLE— Heaters removable from the 
front without disturbing any wiring. Switch 
always remains mounted. 
CONVENIENT—Switch unit fits any standard 
wall box. Straight-through wiring—all termi- 
nals are on the front. 

ATTRACTIVE—Sleek, hot-molded switch unit. 
Standard enclosure is smooth die-casting, 
baked enamel over Bonderizing. Watertight 
and explosion-proof enclosures are sturdy 
cast iron. 





J 





CC): MANUAL MOTOR 
) STARTERS 
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no more hand-me-downs 





Stainless sheet and strip production is com- for 

ing of age—no longer made on the hand-me- 

downs of carbon steel production, thanks to _ 

modern advances in strip mill practice. S ta L nless 
CRUCIBLE, drawing on this progress and on 
generations of specialty experience, has car- 


sheet 


ried stainless development even further by 





building the world’s first complete mill de- 
signed specifically for hot and cold rolling of an d Ss trip 
stainless steels. In this $18,000,000 project, 

every building, every piece of equipment, 

has been built to incorporate the best of | 
accepted modern practice, PLUS exclusive (, 
features designed by cRUCIBLE’s industry- 


famous technical staff. 


Here stainless sheet and strip is produced 
1 ,, 


in widths from 14” to 50” inclusive, in all 
gauges, grades and finishes. This new and 
important contribution to the production of 
stainless steel is vital news to every proc- 
essor of stainless steel products. For now 
CRUCIBLE, one of the pioneers in stainless 
steels, rounds out an integrated program of 
stainless in all its forms—sheets, strip, 
plates, bars, wire, forgings, castings, and 
tubing (manufactured by the new subsidiary, 
Trent Tube Co.) To this program CRUCIBLE 
has applied its specialty product methods of 
quality control, methods that have given 














CRUCIBLE leadership in special purpose steels 
for half a century. Data sheets for all grades 
are yours for the asking. Your inquiries will 





be welcomed. 


CRUCIBLE STEEL COMPANY OF AMERICA 
405 Lexington Ave., New York 17, N. Y. 


Branches, Warehouses and Distributors in Principal Cities 


CRUCIBLE first name in special purpose steels 


hot and cold rolled BAYOU IRRY EN Sam LE 


STAINLESS « HIGH SPEED + TOOL + ALLOY + MACHINERY © SPECIAL PURPOSE + STEELS 
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INTERNAL RING: Used instead of a shoulder screw, Truare internal ring 
#5000-37 locks disc over ball loading hole. Saves 1/8 inch in overall 
diameter. Eliminates tapping. Withstands machine vibration and vibra- 
tion from impact device within chuck. Used with Truarc pliers, it facili- 
tates assembly and disassembly. 


2 Waldes Truarc Retaining Rings secure the entire 
mechanism of new spindle nose lathe chuck for 
Jacobs Mfg. Co., Hartford, Conn. Truarc gives 
Jacobs a finer, more compact product, and at lower 
cost than possible with any other fastening device. 


Wherever you use machined shoulders, nuts, bolts, 
snap rings, cotter pins, there’s a Truarc Ring that 
does a better job of holding parts together. 


Truarc Rings are precision engineered. Quick and 
easy to assemble, disassemble. Always circular to 
give a never-failing grip. They can be used over 
and over again. 


Find out what Truarc Rings can do for you. Send 
your drawings to Waldes Truarc Engineers for in- 
dividual attention, without obligation. 








THUAN be) 


REG, U.S. PAT. OFrP. 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8, PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND. 
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INTERLOCKING RING: Used instead of a locknut, Truarc interlocking ring 
#5107-343 locks handwheel assembly securely on impact sleeve of Jacobs 
chuck, Saves 7/32 inch in overall length. Eliminates tapping. Chuck's top 
speed: 5000 RPM; Truarc ring is dynamically balanced to withstand 
50,000 RPM's. Services easily with a screwdriver, 





2 TRUARC RINGS GIVE 
6 BIG ADVANTAGES 


© Cut overall length 7/32 in. 
© Cut overall diameter 1/8 in. 
® Eliminate cost of tapping 


® Withstand up to 50,000 RPM's, 
give a factor of assurance of 10 


®@ Withstand machine vibration 


® Facilitate assembly, disassembly 














ee 


Waldes Kohinoor, Inc., 47-16 Austel Place aati 


Long Island City 1, N. Y. 
Please send 28-page Data Book on Waldes Truarc 
Retaining Rings. 


wi 
‘ 





Title. 





Company 








Business Addr 


City. Zone____ State. 
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LOOKING FOR A NEW 





Wallace | f jarnes Springs 











]ifzistol Connecticut . 
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The face gear offers inviting possibilities to the designer for 90° and 
other angular drives. Both face gear and pinion can be produced with 
high accuracy on the Gear Shaper—and at costs so low as to invite 


designers to prefer this type of gear for many angular drives. 







Outstanding advantages are: more compact design, no appreciable 


thrust, capacity for high speed, and low cost of production. 


@ Instructions for Designing Face Gears 


These new data sheets explain a simplified procedure for deter- 
mining the active face width for “on-center” and “off-center” 
face gears. Copies can be obtained by writing our nearest 
office. A special bulletin of principles and applications of face 


gears is also available. 





Lion? 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Dept., Springfield, Vermont. Branch 
Offices: 616 Fisher Bidg., Detroit 2; 640 West Town Office 
Bidg., Chicago 12; 7706 Empire State Bidg., New York I. 


GEAR SHAPERS e THREAD GENERATORS co CUTTERS « SHAVING AND BURNISHING MACHINES 
GEAR MEASURING AND INSPECTION INSTRUMENTS a PLASTICS MOLDING MACHINES 
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Built by fractional 


horsepower motor 


PACKARD Specialists | 
$ T # Li ty a T Packard specializes exclusively in the 


manufacture of fractional horsepower 

motors. Our entire enlarged plant facil- 
M 0 T 0 P % ities . . . all of our engineering and 

manufacturing experience . . . are con- 
centrated in this single field. Manu- 
facturers of motor-driven appliances 
and equipment have long profited from 
this singleness of purpose. Packard 
Fractional Horsepower Motors are of 
outstandingly uniform quality . . . can 
be delivered in greater quantities in 
less time. For fast action on your 
fractional horsepower motor problem, 
specify Packard motors—engineered 
and built for lasting satisfaction. 


« 
‘ “7. 
~~ 
- 
4 REc.u $.PaTY OFF 


Packard Electric Division, General Motors Corporation 
’ Warren, Ohio 



































GM 


GEN 
PACKARD MOTORS for 
Compressors *® Power-driven Bench 
Tools © lroners * Milking Machines ¢ 
Stokers ¢ Milk Separators * Washing 
Machines ¢ Furnace Blower * Water 
Pumps ¢ Oil Burners °* Ventilators 
and many other applications 


ORS FOR THIRTY-TWO YEARS 
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Further Information 


IF YOU DESIRE MORE 








You Do: iintmonn  <eiiinanameesansnnaeaiiat 


Write the name of the adver- 
tiser and the page number of the YOUR NAME TITLE 


INFORMATION ON ANY Please send further information on the —_ tan: Gee 
ADVERTISEMENT IN following advertisements in this issue: Techaical Price amet 
: PAGE NO. NAME OF ADVERTISER Data Information 
4 THIS ISSUE 
Fe aseernnee:stneetnnetnnetneetneetneetanetanen ~O.0 
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ad in the spaces provided on the 
card. Check the type of infor- 





city STATE 





mation you want—whether it 


has to do with price, where you 
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can buy it, or more needed de- 


tails—or all three, if you wish. FIRST CLASS 


PERMIT No. 36 
(Sec. 510 P.L.&R.) 
through MACHINE DESIGN and Cleveland, Ohio 


have jotted down all the ads on 


which you’d like more informa- BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 





After you have finished going 




















tion, just tear off the card and 
drop it in the mail. No postage 4c POSTAGE WILL BE PAID BY— 


is required. We’ll have our staff 


| forward this information im- MACHINE DESIGN 
Penton Building 


mediately to the advertiser, so 
sai ' - Cleveland 13, Ohio 
) that you will be relieved of Reader's Service Dept. 


the necessity of writing a num- 
: ber of letters. You will then hear 
directly from the advertiser, Please send further information on the 


answering your request. Be- following advertisements in this issue: a. feat 
PAGE NO. NAME OF ADVERTISER Data Informa 
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Cleveland 13, Ohio 
Reader's Service Dept. 


Further Information ? 


IF YOU DESIRE MORE 
INFORMATION ON ANY 
ADVERTISEMENT IN 
THIS ISSUE 


Here's What 
You Do: 


Write the name of the adver- 
tiser and the page number of the 
ad in the spaces provided on the 
card. Check the type of infor- 
mation you want—whether it 
has to do with price, where you 
can buy it, or more needed de- 
tails—or all three, if you wish. 
After you have finished going 
through MACHINE DESIGN and 
have jotted down all the ads on 
which you’d like more informa- 
tion, just tear off the card and 
drop it in the mail. No postage 
is required. We’ll have our staff 
forward this information im- 
mediately to the advertiser, so 
that you will be relieved of 
the necessity of writing a num- 
ber of letters. You will then hear 
directly from the advertiser, 
answering your request. Be- 
cause we know that MACHINE 
DESIGN gets around, and that 
more than one person sees your 
copy, we have made up three 
cards so that if you are one of 
the later readers, you can still 
have the opportunity of taking 
advantage of this service. 











An 
Additional 
Service 
for 


YOU... 


























FRACTIONAL H.P. MOTOR PARTS SETS 


) for Products with Component Motors 





ee er 


Now you can get EMC Motor Parts Sets consisting of brushes, EMC Specification Sheet 


brush holders, armatures and fields in all ratings up to 1/2 Stet en, Gene 
h. p.—all manufactured by the producers of EMC Motors, The EMC specification sheet simplifies 
justly famous for outstanding “power zone” service in hun- listing facts about your product, which 
f : as : i can be fitted with a custom-designed 
‘ dreds of different products. The extra service you “build in EMC Motor if its power requirements 


come within the range of 1/2000 h. p. 
up to 1/2 h.p. Write for your copy. 


. with EMC Motor Parts Sets helps maintain your reputation for 
| smooth-running, long-lasting products. 





Write for the complete details. 
ELECTRIC MOTOR CORPORATION | 


§ FOR Division Howard Industries, Inc. 
CUSToM.Byirr raacTiONAl WP. MOTORS TOR ALL iNousrpy Ses” \-cciedanamaies 
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ONLY ONE MOVING PART 





a A his 








A Rt Ae Sea NI lhe 








Fawick Airflex Fawick Airflex Clutch and Fawick Air-Ring 
Clutch or Brake Brake on Canton 11A Shears made by Hill 
Type CB Acme Co., Cleveland, Ohio. \ 


a. oa 
f 


ee en 


ive we 


The rubber-and-fabric pneumatic tube faced with 
friction shoe assemblies is the only moving part in 





this Fawick Clutch. This part naturaliy stays in © Smt Aitntciendiie Gain att Ga toons 
perfect adjustment at all times—automatically on ee ee De en 


compensating for wear of the friction shoes. 

Job-tested, Fawick Clutches meet the toughest 
operating conditions in many fields—petroleum, 
earth-moving, metalworking, rubber, paper, pulp 
and others. 

Write our engineering department for a recom- 
mendation of the Fawick elements 
best suited for your machines. = 

Fawick Airflex Clutch and Brake on two Farrel 


Address Dept. MD. Birmingham 18 x 50 Mills at Goodyear Rubber 
Sundries Co., New Haven, Connecticut. 








Releasing air through the instant-acting Fawick 
Quick Release Valve promptly and fully dis- 
engages the clutch, lets it ride completely free, 
without drag, or mechanical contact 
















Expanding under force of compressed air, 
the rubber-and-fabric tube smoothly en- 
gages the clutch with the precise degree 
of grip required by the job. 
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HOW TO SOLVE 


» 76MPERM KE 
jot (Eire 


Appliance designers agree that most high-temperature 
problems fall into two broad classifications ... (1) where 
operating temperatures range up to 650°F. (2) where they 
exceed 1000°F. 


In the 400° to 650° range, commonly experienced trou- 
bles are spring relaxation and corrosion. At higher tem- 
peratures, destructive oxidation, embrittlement, and heat- 
softening become serious threats. 


Many prominent manufacturers have found that both 
high and low heat problems can be solved dependably with 
the versatile Inco Nickel Alloys. Each of these individual- 
ized “task metals” offers special advantages in addition to 
remarkable resistance to corrosion and destructive oxi- 
dation. 


Monel*, with the strength of structural steel, with- 
stands temperatures of 1000°F. “K”* Monel offers greater 
hardness through heat-treatability. Inconel* withstands 
temperatures up to 2000°F., and is relatively unaffected 
by corrosive atmospheres that rapidly destroy ordinary 
metals. 

Still other Inco Nickel Alloys...“R”* Monel, “KR’’* 
Monel, Duranickel*, Permanickel*. . . offer special proper- 
ties that help electrical manufacturers solve difficult de- 
sign problems. 

If, you would like to see how other manufacturers are 
using Inco Nickel Alloys to improve their products, write 
for “66 Practical Ideas for Metal Problems in Electrical 
Products.” This lavishly illustrated 36-page booklet may 
suggest a solution to some of your own engineering and 
manufacturing problems. Send for it... today. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. *Reg. U. S. Pat. Off. 





HEATING UNITS THAT LAST 


Hundreds of thousands of Inconel sheathed 
heating-units are in use today. Many have 
been on the job for 10 years—and longer. 
Inconel sheaths resist corrosion from spill- 
overs, and remain free from warping, scal- 
ing and cracking. Inconel gives much longer 
life than material used on earlier units. 
That’s why range manufacturers standard- 
ize on Inconel for sheathing. 


NICKEL 2, aLtoys 


Tract wase 


Mone! - ‘*R'’ Monel- ‘KR’ Monel-*'S Monel - Nickel - 
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TUBING THAT 
RESISTS HEAT 


Steam iron tubing calls for easy-to-form, rustproof metal 
...resistant to oxidation at operating temperatures up 
to 550°F. McCracken and Daniels Co., makers of steam- 
electric irons, found that rustless, corrosion-resistant “’L” 
Nickel tubing (44’’O.D.x.028” wall) provides essential hot 
strength and may be cast right into the sole plate without 
warping or collapsing. 

In many other makes of irons a difficult high tempera- 
ture problem—thermostat springs—is solved by use of 
Inconel. 


CONNECTORS 
THAT 
STAY TIGHT 





Appliances fitted with these solid Nickel heat-resistant 
connectors, face no danger of oxidation, embrittlement 
or softening when operating at 1900°F. Produced by 
Thomas & Betts Co., Inc., these connectors are perma- 
nently affixed to flat ribbon, solid round or stranded 
wires by the tool shown. 


FEWER 
LEAD WIRE 
BURN-OUTS 


Stop customer complaints and dealer dissatisfaction... 
by using lead wires that resist oxidation and high-tem- 
perature deterioration. Appliance makers use nickel 
wires, made by Rockbestos Products Corporation, to as- 
sure trouble-free service and excellent conductivity. 


Nickel - Duranicke «Inconel ‘'X 
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Piasecki Helicopter Uses 


NURMA-HOFFMANN 
EXTRA LIGHT SERIES BEARINGS 


to meet space limitations 
and provide top performance 














Built for the Navy, the Piasecki XHJP-1 seven place tandem rotor 
helicopter with an engine power of 525 hp recently set an unofficial 
world’s speed record of 131 mph for this type of plane. In addition, it 
is the first helicopter known to have performed a loop. These are two 
records to be proud of as they prove the worthiness and structural 
fitness of the plane. 


Piasecki Engineers, like many other engineers, chose Norma-Hoff- 
mann XLS and RXLS extra light series bearings in the clutch and rotor 
transmission respectively for “suitability of size plus performance.” 


Having unusually large bores compared to outside diameters, 
Norma-Hoffmann Extra Light Series XLS and RXLS Bearings offer 
engineers and designers the advantages of compactness, light weight 
and ruggedness plus high anti-friction efficiency. In many cases these 
extra light series bearings provide the only solution where space is 
restricted. 


Whether you build planes, automobiles, machine tools or other 


equipment, it will pay you to investigate Norma-Hoffmann Extra Light 
. 


. 


; : s : ° “XLs Series RXLS Series 
Our Field Engineers will gladly help you with your bearing problems. ee ae aa 


Series Bearings. They are available in ranges from \%” to 2244" bore. 


Write for their assistance and catalog. 





elt tit nite i 


en ate 





NORMA-HOFFMANN BEARINGS CORPORATION 


NORMA-HOFFMANN STAMFORD, CONN. 


Field Offices: New York * Chicago * Cleveland * Detroit + Cincinnati 
Los Angeles * San Francisco + Dallas * Seattle + Phoenix 


Roccvior BEARINGS 


BALL + ROLLER + THRUST 
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Z In today’s highly competitive appliance mar- 
~~ ket, it’s not always possible for a manufac- 
& turer to hold to the course of action and 
oe product specifications originally plotted. 


Very often after he places an order with a 


supplier, unforeseen developments pop up to 


necessitate changes in design or quantity. 
Frequently schedules must be modified on 


short notice to meet new requirements. 


es 
\ 
So, as part of developing an organization that vy \\v\i\ 
places customer satisfaction above all else, 


Delco Products has acquired the faculty of 
working under pressure to take care of last 
minute changes in specifications and schedules. 

It’s this flexibility—together with modern 

facilities, sound experience, and a thorough 
appreciation of all problems confronting a 
manufacturer—that makes Delco Products 


first choice of those who need quality appliance 
motors in volume. 


Alp 


PRODUCTS 


DAYTON, OHIO 













DELCO MOTORS 
DELCO PRODUCTS 
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Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO ~ CINCINNATI - CLEVELAND ~- DETROIT - HARTFORD 
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Meeting Rigid Demands 


The remarkably wide range of uses to which components made and 
processed by Western Felt are astonishing. It is serving in scores of 
industries—from women’s hats to 50 ton forge hammers. In the auto- 
mobile field alone, as an example, this felt has been chosen to best 
serve in more than thirty purposes. 

Western Felt engineers and chemists for decades have worked in 
close cooperation with users of felt to give them the very highest 
quality of material, exactness and uniformity. There are still a world of 
potential uses for Western Felt products, made to almost any shape, 
size or consistency. They range from wool softness to rock hardness. 
When cut, it does not fray or lose shape. It can be cut to close tolerances 
for such products as gaskets, washers, channels, grommets, filters, 














hetic seals etc. It can be made waterproof and fungusproof and flame re- 
thet! , : } 
matter ne sistant. It will pay you to place your felt requirements in the experi- 
east? wr enced hands of Western Felt. Its counsel and products will prove 
workS, Processors seco Oot 

f Synthetic Rubbers 

: Sheets, Extrusions, 

Molded Parts. 








4035-4117 Ogden ‘heed, Chicago 23, IMlinois 
: Branches in All Principal Cities — - 
Sanees INDEPENDENT MANUFACTURERS , and ieeatmmone of woot, HAIR and suTe ‘FELTS Pe 


iM a. cat A! 





Fe 
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FARVAL—Studies in 
Centralized Lubrication 
No. 112 
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18% less h.p. load 
with Farval lubrication 


N the manufacture of paper, as the wet pulp travels 

through the rolls of the Kamyr press, pressures 
run up to 2700 pounds per inch. Lubrication by 
hand is usually accompanied by a noticeable power 
drag. Lubricant is wasted and shutdowns for bearing 
repair invariably follow. 


To insure continuous, uniform lubrication of its 
Kamyr press, a Canadian pulp mill installed Farval 
Centralized Lubrication. An immediate reduction of 
bearing friction brought a substantial reduction in 
power consumption. In fact, recording charts on the 
press show that when the Farval system was installed 
the horsepower load dropped as much as 18%. 


On these press rolls, as on hundreds of other rolls 
—calendar stacks in paper mills—rubber mills— 
steel and brass rolling mills—Farval has proved its 
ability to save power, oiling labor, lubricant and 
bearing expense. Most important of all, it reduces 
downtime and increases production. 


Farval has proven itself in over 20 years of service. 
It is the original Dualine system of centralized lubri- 
cation that others imitate. The Farval valve has only 
2 moving parts—is simple, sure and foolproof, with- 
out springs, ball-checks or pinhole ports to cause 
trouble. Through its wide valve ports, and full hy- 
draulic operation, Farval unfailingly delivers grease 
or oil to each bearing—as much as you want, exactly 
measured—as often as desired. Indicators at every 
bearing show that each valve has functioned. For a 
full description, write for Bulletin No. 25. 


The Farval Corporation, 3265 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


 FABUZ 
sal 
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STEEL-FRAME 


Mofors 


= 1930, when Wagner started manufacturing 
steel-frame drip-proof motors, they have been 
proved—by years of hard usage in industry after 
industry. 

Today this time-tested design is available in poly- 
phase motors through 326 frame size. The motor 
frames are formed of heavy rolled steel, shaped to 
accurately center the stator core and to provide 
passages for adequate ventilation. An auxiliary 
fan draws in air through the openings in the front 
endplate, forces it through these passages and out 
through the endplate openings on the drive end. 


by years of service! 


quiet... 
dependable... 


trouble-free! 


Heat is effectively carried off from all parts of the 
motor. 


These motors are available with either sleeve or 
ball bearings. They are completely drip-proof 
when mounted in the normal horizontal position, 
and by rotating the endplates are still drip-proofin 
the sidewall or ceiling horizontal positions. 


Bulletins give full information on the complete 
line of Wagner Motors. Twenty-nine branches, 
located in principal cities, are ready to assist you 
whenever you have a motor problem. In addition, 
almost 500 authorized motor repair shops provide 
speedy, nationwide service facilities. 


Wagner Electric @rporation 


6404 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE PRODUCTS e 
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ATLAS ROLLER CHAIN 


OFFERS LONGER LIFE 
--- SUPERIOR STRENGTH 


Hard surfaces resistant to wear . . . tensile 
strength great enough to take shock loads 
. . . resistance to corrosion and oxidation 
—these are the characteristics of Atlas 
Roller Chain after going through the spe- 
cial “‘Nicarb” process. 

This process gives parts subject to ex- 
cessive wear a surface which may be 
described as a combination of carburizing 
and nitriding. To confirm these qualities, 
Atlas engineers frequently test lengths of 
chain, picked at random, in a Tinius-Olsen 
Testing Machine. Results show that tensile 
strength of Atlas Roller Chain consistently 
exceeds that which would ever be expected 
in actual operation . . . prove conclusively 
its rugged construction and metallurgical 
properties. 

Add to this: high flexibility, smooth 
operation, good delivery and Atlas offers 
dependability from every standpoint. De- 
tails are available in our new catalog. 
Write for your copy today. 









“"Meehanite castings provide the combination of 







qualities that definitely contributes to the success- 





ful manufacture and function of our sheetmetal per- 


forating units. Their ability to take a smooth finish 






and their wear resisting properties greatly increases 





the life of the units. The freedom from warpage or 






movement after machining found in Meehanite castings 





is of utmost importance in maintaining alignment of 






punch and die in self-contained units." 


\ Ralph Weisbeck 


Chief Engineer 
WALES-STRIPPIT CORPORATION 









The above statements express the importance of upon Meehanite castings you are insuring just such 
dependability and quality to those who carefully benefits and economies plus built-in quality of your 
select and specify required engineering character- equipment. 

istics for their components. In the manufacture of For details covering a wide range of general 
Meehanite castings control of metal structure permits industrial applications write for our four volume 
achievement of desired properties. When you insist series ““Meehanite Means Better Castings.” 








MEEHANITE FOUNDRIES 
















































































American Brake Shoe Co. . Mahwah, New Jersey General Foundry & Manutacturing Co....____ Flint, Michigan foss-Meehan Foundri Ch Tennessee 
The American Laundry Machinery Co. _ Rochester, New York Greenlee Foundry So. Chicago, iMlinois Shenango-Penn Mold Co. —___—Dover, Ohio 
Atlas Foundry Co. . Detroit, Michigan The Hamilton Foundry & Machine Co. Hamilton, Ohie Senith industries, Inc. indi lis, ind. 
Banner tron Works = St. Louis, Missowr! = Johnstone Found Inc. ___Grove City, Pennsylvania Standard Foundry Co. Massachusetts 
Barnett Foundry & Machine Co. Irvington, New Jersey Kanawha Manutacturing Co. ____Charleston, West Virginia The Stearns-Roger Manutacturing Co.______Denver, Colorado 
i. W. Butterworth & Sons Go. Bethayres, Pennsyt Koehring Co. Mit) Wisconsin Traylor Engineering & Mig. Co. Allentown, Pennsylvania 
Continental Gin Co. _Birmingham, Alabama — Lincoin Foundry Corp. Los Angeles, California U. S$. Challenge Co. Centerville, lowa 
The Cooper-Bessemer Gorp.__ Mt. Vernon, Ohie and Grove City, Pa. €. Long Lid. Orillia, Ontario Valley iron Works, Inc. St. Paul, Minnesota 
Grawterd & Doherty Foundry Co... ____Pertiand, Oregon — Otis-Fensom Elevator Co., Ltd. Ontario Vulcan Foundry Co. Oakiand, California 
Farrel-Birmingham Go.. Inc. Ansonia, Connecticut The Henry Perkins Co... Bridgewater, Massachusetts Warren Foundry & Pipe Corporation__ Phillipsburg, New Jersey 
Florence Pipe Foundry & Machine Co. Florence, New Jersey Pohiman Foundry Co., Inc. Buttalo, New York “This aevertisement sponsored by foundries listed above.” 

Felton Foundry & Machine Co., Inc. Cleveland, Ohie Rosedale Foundry & Machine Co. Pittsburgh, Pennsylvania 











‘‘eehanite. NEW ROCHELLE, N. Y. 
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HANMIFIN 


1 Ground steel 

* piston rod. Con- 
centric with piston 
and locked to piston. 


2 Self-adjusting 
* chevron pack- 
ings. Extra quality — 
extra life. 


3 Universal end 
* ‘caps and collars. 
Rotatable for posi- 
tioning ports. Choice 
of eleven different 
mounting styles, also 
double end rod styles. 


4 Seamless steel 

* eylinder. Piloted 
into end caps. Con- 
fined gaskets. 


5 Satin smooth 
* cylinder walls. 
Straight and trve— 
recision bored and 
oned. 


6 Honed, positive 

* seal piston rings. 
Ring grooves preci- 
sion cut for superior 
seal, Minimum oil 
stip. 


7 Multiple air 
* vents — regerd- 

less of cap position, 

one is always up. 


4 Hannifin de- 

* signed adjust- 
eble hydravlic 
cushions available 
for head cap, rod cap 
or both—all sizes and 
styles. (Net illus- 
treated.) 











































| 
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HYDRAULIC CYLINDER 
OUTPUT FORCES 


I bees chart shows graphically 

the wide choice of capacities 
available in Hannifin's standard 
line of hydraulic cylinders. Out- 
put forces range upward to more 
than seventy-five thousand 





pounds with an 8” cylinder 
| operating at 1500 p.s.i. Other 
45,000 Hannifin cylinders, such as the 
| . ““HY-POWER" Series, are built for 
a 40 ke higher pressures and output forces. 
> 
Te Nboted *°° 
VEZ | 
5 ‘E 
25,000 
20,000 
10,000 
5,000 
” 1-9/16" 2" 2-1/2" 3” 3-1/2" 4" 4-1/2" 5” 6" 7" a" 


STANDARD CYLINDER SIZES 


PRECISION BUILT for 
PRECISION PERFORMANCE ! 


Were is an improved type of high pressure 
hydraulic cylinder that is especially built to meet 
the most rigid requirements of makers of finest pre- 
cision machine tools. Yet it is readily available in a 
complete range of sizes and styles and is economical 
for use on even the most ordinary installations 
requiring the application of hydraulic power. This 
is a result of Hannifin’s standardization of construc- 
tion . . . efficiency in production ... and large 
volume output. It pays to check with Hannifin on all 
of your cylinder requirements! 


HANNIFIN CORPORATION 


1115 So. Kilbourn Ave., Chicago 24, Ill. 


AIR CYLINDERS « HYDRAULIC CYLINDERS + HYDRAULIC PRESSES 
PNEUMATIC PRESSES « HYDRAULIC RIVETERS + AIR CONTROL VALVES 


ARAN fin = soak fer 
! a copy 


thie BULLETIN 


Use this 52-page bulletin as a 
guide for meeting all of your 
hydraulic cylinder requirements 
out of a standard line. Complete 
specifications and data. Ask for 
Bulletin 110. 
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“For years I’ve bought 


but this is the first 
one I ever could 


COUNT ON!” | 


Na. 


>) 
machines of this type.. 9, 






























Give your customers (and customers-you-hope) 
the thrill of discovery ...of discovering some- 
thing mew in your product...something that 
gives them mew advantages in use . . . new pride of 
ownership... renewed respect for you as a 
modern merchandiser! 


How? Build a Veeder-Root Counter into your 
product. But what kind of counter, and how to build 
it in? Those are questions that a Veeder-Root 
engineer will answer promptly and squarely . . . if 
you let him concentrate his “mathematical eye” on 
your product. 


And why let him do that? Because there arte so 
many types of Veeder-Root Mechanical and 
Electrical Counters ...and because so many of 
the most successful applications were not apparent 





at first, at all. Now, couldn’t you profit more by 
having your product keep its own production ~ 
records, prove its own service guarantee, protect 
customers against shortages and surpluses... or 
provide any of the many other new advantages 
that come with built-in Veeder-Root Countrol? It 
costs exactly 3 cents to find out. Write. 


No. 1122 V-R Small Reset Ratchet Counter 
is built into a wide range of products from address- 
ing machines and aerial cameras to hay balers, 
laundry machines, linotypes, shoe ma- 
chinery, machine tools and — what 
have you? For a quick picture of the 
range of V-R Counters, send for 
free 8-page Condensed Catalog 
(shown). Write now. 





Veeder-Root |MclolviNitieiRis 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada; Veeder-Root of Canada, Ltd., 955 
St. James Street, Montreal 3. In Great Britain: 
a so as Lid., Kilspindie Road, Dundee, 


otland. 
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To meet the needs of construction men and loggers, tractor manufacturers keep building 





bigger and bigger models. The largest tractors on the market today . . . giants that put 
plenty of wear and tear on brakes and clutches . . . use R/M friction materials as orig- 
inal equipment. 

That's another example of R/M leadership in developing new friction materials to 
meet new industrial requirements. Through the years, R/M has led not only in developing 
new sizes of friction materials (from the largest to the smallest available) . . . but also in 


new formulas (dry process, semi-metallic, and flexible pulp, to name a few) ... and in 





new installation methods (bonding, for example). 

Whatever your problem in brakes or clutches, call in your R/M representative. He'll 
welcome the chance to help you. And he'll call, when needed, on the experience of four 
great plants, four research organizations, and four testing laboratories ... assets that 


become yours when you deal with the world’s largest producer of friction materials. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mich. 
445 Lake Shore Drive, Chicago 11, Ill. 4651 Pacific Blvd., Los Angeles 11, Calif. 
1071 Union Commerce Bidg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, N.J. No. Charleston, S.C. 





RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings « Brake Blocks « Clutch Facings 
Fan Belts « Radiator Hose « Mechanical Rubber Products « Rubber Covered Equipment « Packings 


9 MM Asbestos Textiles « Powdered Metal Products « Abrasive and Diamond Wheels « Bowling Balls FIRST IN FRICTION 
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You Con Avoid 


\ 
X 
.»eby using mofors 

with 


KLIXON 


MOTOR PROTECTORS 


There is no need to put up with motor burnouts in your equipment 
especially when you can prevent this major headache simply and at sur- 
prisingly low cost. 

Here’s all you need do . . . when you buy motors specify that they 
have built-in Klixon Motor Protectors. 

These simple, foolproof protectors take into account the factors that 
cause motors to overheat and burn out and shut the power “off” 
should they become dangerously overheated. Then when they cool to 
a safe operating temperature, they snap the power “on” again auto- 
matically or by pushing the reset button, depending on the type of 
protector used. 

Klixon Protectors are unaffected by vibration, motion or shock. 
Harmless overloads of short duration do not cause nuisance tripouts. 
Protect your motors and other electrical equipment, such as trans- 
formers, solenoids, adjustable transformers, from burning out... 
specify equipment with built-in Klixon Protectors. 


Illustrated below are a number of typical Klixon Protectors 








oto Burnouts & 








HERE'S HOW THEY OPERATE 








CLICK...IT'S OFFI 


When temperature within the equip- 
ment reaches the danger point, the 
Klixon Protector snaps the power 
“off” preventing burnouts. 








CLICK...IT'S ON! 


When the equipment cools to safety, 
the Klixon Protector snaps the 
power “on” automatically when the 
automatic reset type is used . . . or 
by pushing the reset button when 
manual reset type is used! 











2509 FOREST STREET, 


KLrxoNn 


SPENCER THERMOSTAT 
Division of Metals & Controls Corp. 
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—and it’s a good sight for your eyes, too! 


For you're looking at double-walled Bundyweld* 
Tubing! In steel, Monel or nickel, it’s a double-duty, 
doubly strong, doubly useful tubing well worth a long 
second glance. 


Bundyweld’s patented construction doubles up with the 
special features of nickel and Monel to offer advantages 
that no other tubing can match. It’s ductile, lightweight, 
faster-cooling—a real miracle tubing of industry. 


Perhaps you have a new idea where an application of 
extra-strong, sturdy Bundyweld may help out. We used 
to think there weren’t any left. But designers keep on 
specifying it, and uses seemingly double daily. 


“Oh, yeah!”’ you say? 


Well, maybe not that fast, but here are a few instances to 
show you what we mean. Take weather-resistant, non- 
sagging Bundyweld for television antennas. Or leakproof 
Bundyweld for radiant heating. Again, ink cartridges for 
ball-point pens, ledger posts in accounting books—the 
list is as long as it is amazing. 


What about your new idea? Like some help on it? Or 
more information on Bundyweld? Just contact one of the 
representatives below, or write: Bundy Tubing Company, 
Detroit 14, Michigan. 


Wichita City Library 











WHY BUNDYWELD 





] Bundyweld Tubing, made 

by a patented process, is 
entirely different from any 
other tubing. It starts as a 
single strip of basic metal, 
coated with a bonding metal. 





3 Next, a heating process 
fuses bonding metal to 
basic metal. Cooled, the dou- 
ble walls have become a strong 
ductile tube, free from scale, 
held to close dimensions. 


ENGINEERED TO 
*REG. U.S. PAT. OFF. ® 


BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES 

Cambridge 42, Mass.: Austin-Hastings Co., Inc., 226 Binney St. © Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga Bank Bldg. 

Chicago 32, Iil.: Lapham-Hickey Co., 3333 W. 47th Place * Elizabeth, New Jersey: A. B. Murray Co., Inc., Post Office Box 476 ¢ Philadelphia 3, 

Penn.: Rutan & Co., 404 Architects Bldg. © San Francisco 10, Calif.: Pacific Metals Co., Ltd., 3100 19th St. ° 
3628 E. Marginal Way ¢ Toronto 5, Ontario, Canada: Alloy Metal Sales, Ltd., 881 Bay St. 

BUNDYWELD NICKEL AND MONEL TUBING IS SOLD BY DISTRIBUTORS OF NICKEL AND NICKEL ALLOYS IN PRINCIPAL CITIES. 
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? This strip is continuously 
rolled twice laterally into 
tubular form. Walls of uni- 
form thickness and concen- 
tricity are assured by close- 
tolerance, cold-rolled strip. 





4 Bundyweld comes in 

standard sizes, up to 5” 
O.D., in steel (copper or tin 
coated), Monel or nickel. For 
tubing of other sizes or metals, 
call or write Bundy. 


YOUR EXPECTATION: os 








Seattle 4, Wash.: Eagle Metals Co., 
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Intricate Shapes ‘at Reasonable Cost 


Trade-Mark 


RII 





Assembly costs are elimi- 
nated by producing this 
stainless steel valve cage 
by the precision investment- 
casting process. Formerly 
made in two pieces and 
joined together, the cage 
is now produced asa 


single, integral casting. 


This screw cycle controller 
is investment-cast from a 
one-piece wax pattern. The 
part was formerly made 
by brazing together two 
individual pieces machined 


from bar stock. 


This Haynes Srteute alloy 
sealing segment was re- 
designed in order to avoid 
warpage and distortion. 
Although the ribbed section 
—which was formerly solid 
—adds to the intricacy of 
the part, it causes no fabri- 
cation difficulties when 
produced by Haynes pre- 


cision investment casting. 





with HAYNES Aeccsvion Catling 


The alloys that are available as 
HAYNES precision investment cast- 
ings—such as HayNes STELLITE, 
HASTELLOY, and MUuLTIMET alloys, 
and certain stainless steels—are 
strong materials that resist the most 
severe abrasion, heat, and corrosion. 
But because of their unusual proper- 
ties, these alloys are often difficult 
and costly to fabricate by conven- 
tional methods. The precision invest- 
ment-casting process, however, is a 
practical method of producing parts 
from these materials. And it makes 
possible the liberal use of such design 
features as thin edges, fillets, irregu- 
lar holes, and intricate contours. 


If you need production quantities 
of an intricate part cast to close 
tolerances, investigate HAYNES pre- 
cision investment castings. You will 
find that they are smooth and uni- 
form—and held to such close dimen- 
sional standards that several finishing 
operations might be eliminated. Our 
engineers will co-operate with you in 
designing new parts to be precision 
investment-cast, or in re-designing 
parts for greater efficiency and in- 
creased economy. For more informa- 
tion, write for the booklet ‘‘HayNes 
Precision Castings.”’ 


The trade-marks “Haynes,” “Haynes Stellite,” “Hastelloy,” and “multimet’. distinguish products of Haynes Stellite Company. 
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NEW ; RA 
$ j L E i SIZE 1 ILLUSTRATED 


MAGNETIC STARTER 


THE SMALLEST STARTER ON THE MARKET 


AVAILABLE IN LOCAL AND REMOTE CONTROL OR SELECTOR SWITCH TYPES 


Working electricians — installation and maintenance men — have approved the new Arrow-Hart “RA” Magnetic 
Starter. Its new design makes wiring easier — straight through all the way — provides roomier wiring space in 
smaller enclosures and requires less mounting space when installed on panels. 


Servicing is easy, too. All terminals and contacts are reached quickly with no waste time or motion. And it is 
easier to install in smaller spaces without sacrifice of accessibility or convenience. There’s a lot of performance 
packed into the small and compact enclosure — 6-3/16” x 6-11/16” x 3-5/8”. Because of its space-saving 
features, it outdistances conventional starters in design and performance. 


Put these features together and you have the new Arrow-Hart “RA” 1 Magnetic Starter. You get quick, easy 
hook-ups, long unit life and low maintenance cost. You get a starter that’s compact, sturdy and dependable 
mechanically and electrically — one you can rely on for outstanding performance. 


NEW TYPE ‘’RA*’’ AVAILABLE IN SIZES 0,1,2 AND 3 


 «—< 
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ARROW-HART NEW “RA” MAGNETIC STARTERS 
EASY TO SERVICE 


WIRE 


Simplicity of design speeds up installation and maintenance time; 
saves you money by shortening shutdowns. Be convinced. Loosen one 
screw — the enclosure cover lifts off and is free of dangling wires. 
Terminals are all top exposed for direct wiring. Contact inspection or 
replacement is made readily by loosening two hood retaining screws. 
Switch can be quickly removed from enclosure by loosening three 
mounting screws. 


BIG, TOUGH CONTACTS 


Here are rugged, heavy duty, copper contacts with special silver alloy 
tips that will take plenty of punishment. Special hidden spring-loaded 
keys provide speedy and easy change of contacts. Simply lift contact 
to clear guide post — permitting 90 turn of key to free contact. 
Replace contact and spin key into locking slot. No loose parts. 


Contact surfaces after several hundred thousand cycles at 50 
Ampere, 440 Volt, 50% power factor on motor load. 


PLASKON ALKYD PROTECTION 


New thermosetting molding compound used in A-H base and hood 
features phenomenally high resistance to tracking. ASTM standard test 
procedure proves that Plaskon Alkyd exceeds the arc resistance of the 
next best material by 50% to 65%. Does not support combustion. 
Provides hard and durable surface and superior dimensional stability. 
The introduction of Plaskon Alkyd is another step to insure maximum 
performance and long life in Arrow-Hart “RA” Magnetic Starters. 


HERE'S BALANCED MECHANISM 


Right angle balanced mechanism multiplies the leverage and trans- 
fers it from a vertical to a horizontal plane. Correct contact pressure 
is assured at all times with reduced wattage consumption of the mag- 
net coil. 


Arrow-Hart Magnetic Starters are available in sizes 0,1,2 and 
3, to handle motors up to 50 H. P. at 440 and 550 Volt. Write 
for folder giving wiring diagrams, catalog data and other 
information. 
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LEATHER vs. RUBBER OIL SEALS 


There has been much controversy during the past ten years on the relative 
merits of leather vs. synthetic rubber for use in oil seals. In considering 
this subject, it should be remembered that performance of leather oil seals 
is limited to the inherent capabilities of the leather itself as a raw mate- 
rial, even granting improvements gained through various impregnation 
tanning and finishing processes. Synthetic rubber, on the other hand, can 
be especially compounded for the job, and is immune to many industrial 
chemicals which would deteriorate leather. Nevertheless, there is a place 


for both materials in the picture. 


PHOTOMICROGRAPHS SHOW INHERENT DIFFERENCES 


a a 
4 


Given fine tolerance designing, ex- 
pert manufacture and mirror-bright 
shaft finishes, either rubber or leath- 
er Oil seals will perform well; but 
when machinery must be designed 
to broad tolerances and finishing is 
relatively rough, leather seals are 
generally more practical. Because 
leather sealing members are more 
resistant to abuse, they are recom- 
mended when service conditions 
are inexpert, particularly where lu- 
brication is apt to be neglected. 
When utilizing leather seals, the 
designer should consider the rela- 
tively greater torque. 
Fundamentally, synthetic rubber 
oil seals are more resilient, with- 
stand higher temperatures and create 
considerably less drag, while form- 
ing a near-perfect closure around 
moving shafts. Where torque is a 








factor and high speeds are encoun- 
tered—where run-out, shaft whip or 
eccentricity are extreme—where the 
machine is unusual or intricate— 
rubber seals are ideal. 

In National Oil Seals, leather 
sealing members have been ‘‘Na- 
tionalized”, a process which helps 
leather retain precise shape and size 
and also withstand heat. National 
synthetic rubber oil seals employ 
“Syntech*”’, which is specially com- 
pounded for use in seals. 

National engineers are at your 
service to help you solve any oil 
sealing problem. For further infor- 
mation please contact nearest office. 


In some applications it is 
good practice to use both 
leather and rubber oil seals 
—either separately or in com- 
bination—such as shown in 
the dual wipe seal at left. 


*Syntech is the registered trademark for the National synthetic rubber compound. 





Which is 
better? 
And when? 










National spring-loaded leather seal 





National spring-loaded 
Syntech* rubber seal 


NATIONAL 


OIL AND FLUID 


SEALS 





® 
NATIONAL MOTOR 
BEARING CO., INC. 


General Offices: Redwood City, Calif. 
Plants: Redwood City and Los Angeles, 
Calif.; Van Wert, Ohio 











CALL 





BUFFALO: 56 Arlington Place, Grant 2280. 


IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


MILWAUKEE: 647 West Virginia St., Marquette 8-8986. 















NEW YORK CITY: 122 East 42nd Street, Lexington 2-8260. 
PHILADELPHIA: 401 North Broad Street, Bell-Walnut 2-6997. 
REDWOOD CITY, CALIF.: Broadway and National, Emerson 6-3861. 
WEST SPRINGFIELD, MASS.: 1025 Elm Street, Springfield 2-1881. 
EAST SYRACUSE, N. Y.: 226 Roby Avenue, East Syracuse 366. 
WICHITA: 340 North St. Francis Ave., Wichita 2-6971. 


CHICAGO: Room 2014 Field Building, Central 6-8663. 
CLEVELAND: 210 Heights Rockefeller Bidg., Yellowstone 2720. 
DALLAS: 301, Highland Park Village, Justin 8-8453. 
DETROIT: Room 1026 Fisher Building, Trinity 1-6363. 
HOUSTON: 6731 Harrisburg Boulevard, Wayside 3-1246. 

LOS ANGELES: 2244 East 37th Street, Kimball 6384. 
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THESE FAMOUS EMBLEMS represent some of the leading 
equipment which incorporates Blackhawk hydraulic compo- 
nents. Scores of critical designers and buyers recognize that 
Blackhawk hydraulics create exclusive advantages for the en- 
gineering, manufacturing, sale and service of their products. 


BLACHIGAWUI, Bh Ait mittee sereseetnne corermsserre 


HYDRAULIC 


SF 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEARS 
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HYDRAULIC-EQUIPPED” 





RTHINGTON 


SUBSIDIA 









YOU ARE INVITED to write for the helpful 24-page bul- “Standards” or ‘Specials’ — Because of continu- 

letin No. 1-B. It describes “BENEFITS Created for ous production and widespread use, Blackhawk's 
Management, Sales, Engineering and Manufacturing standard, cataloged pumps, rams and valves are 

by Blackhawk High-Pressure Hydraulics.” It will bring available from stock at attractive prices. We also 

you helpful suggestions for profitable applications of have the engineering and manufacturing facilities 

“Service Proved” hydraulics on original equipment. to develop and produce hydraulic equipment of 

\ Blackhawk specializes in a range of hydraulic equip- special designs. We especially invite your requests 

rss _a\\ ment and services unmatched by any other manufacturer. for quotation on specialized ram requirements. 


BLACKHAWK MFG. CO., 2020 S. 54th St., Milwaukee 1, Wis. 








ST TTL TTT STII ITH) 


BLACKHAWK: 


See Sweet’s Product Designer’s File. 


COMPLETE HYDRAULIC SYSTEMS—PUMPS (HAND AND POWER-OPERATED), VALVES AND RAMS 
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For Top Performance... Long Service 





Century '/, horsepower 
squirrel cage, gear motor 
driving a conveyor. 


-_ 






- Match the Speed and Power 
Requirements of Your Conveyors With 


(2Az GEAR MOTORS 


Lie conveyor shown here is driven by a Century 
Gear Motor which provides the correct power and 
speed to handle the output of a punch press. 





Century Gear Motors are available in sizes from 1/6 to 
1!/, horsepower to provide many combinations of power 
and speed. The right combination on your materials 
handling equipment will help to coordinate your pro- 
duction, reduce handling costs and increase efficiency. 


Century Gear Motors are engineered to maintain the Popular types and standard ratings are 


high torque slow speed shaft in rigid alignment. Mount- generally available from factory and 
branch office stocks. 


ing feet are an integral part of the rugged, compact 
gear housing—providing a strong rigid unit. 





Specify Century Gear Motors for all your slow speed 
requirements. 











CENTURY ELECTRIC CO. 1806 Pine Street + St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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Enlargement shows a scored and galled surface of a 314” 
O.D. bearing that “froze” and failed. Had this surface first 
been Superfinished, it would have had nearly twice the 
load-bearing capacity and about three times the life. “Wear 
and Surface Finish,” is a new textbook on Superfinish. 
Write for it on your company letterhead. 


GISHOLT MACHINE COMPANY 


Madison il0#, * Wisconsin 


TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS 








could have prevented this! 








SUPERFINISH 


THE GISHOLT ROUND TABLE 


represents the collective ex- 
perience of specialists in 
machining, surface-finishing 
and balancing of round and 
partly round parts. Your prob- 


lems are welcomed here. 


BALANCERS - SPECIAL MACHINES 














INSUROK 


Ly 
RICHARDSON 





oe A RECORD OF SERVICE —tte Richardson 


<* Company is proud of the contribution Laminated and 
oe Molded INSUROK have made to industrial progress. 


INSUROK has become a symbol of quality wherever 
plastics are used, and Richardson laboratory, engi- 
neering and production skills have written important 
chapters in the development of many products, both 
for military and peace-time use. 

We mention past accomplishments only because 
they may help you understand that Richardson can 
offer experienced help in every phase of the planning 
and production of plastics parts. 

Why not send us specifications today . . . and learn 
how Richardson experience and facilities can work 


for you? 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


CLEVELAND « DETROIT -~ INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK. (N. J.) + NEW YORK ° PHILADELPHIA - ROCHESTER . ST. Louis 
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TYPE B TYPE C aad 
Plate Sprocket Hubs on Plate Sp 
hay we i A) both sides (Type A) 
Plate Sprocket on one side (Type bolted to hub 


—No Hub welded to steel hub 


A LARGER LINE OF 
DIAMOND 
STOCK SPROCKETS 


For single and multiple strand chains 





Established Distributing Organizations 
in All Industrial Centers 


TRADE <> MARK 


DIAMOND CHAIN COMPANY, Inc., Dept. 435, 402 Kentucky Ave., Indianapolis 7, Ind. 


BOSTON, MASS. CLEVELAND, OHIO TULSA 5, OKLA. of 
P. O. Box 117 15620 Detroit Ave. 2238 Terwilleger Bivd. oe 
Needham 92, Mass. Lakewood 7, Ohio 7 


CHICAGO 23, ILL. NEW YORK, N. Y. oe” 

3959 W. Ogden Ave., 75 Varick St. ¢ e 

Rm 219 o” ail 

PHILADELPHIA, PA. =» 

CINCINNATI, OHIO 1011 Chestnut St., of af 0? 

1255 Dewey Ave. Rm. 421 oft o os” 

’ er ot 
CLIP AND MAIL TODAY —_>- ro ,~° 
¢ — «a 
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In this continuous tube welding machine, MULTIROL 
SE Series bearings carry the tube forming load as 
journal bearings. To support the heavy load, shafts are 
kept large, but journal dimensions are held to the 
minimum — reduces cost. 

























Series bearings carry load 


MO - 22-N 
anti-friction performance 
diameter mountings. 


fly wheel. 


series mounting. 


The efficiency of any machine can be raised when 
plain friction bushings are replaced with MULTIROL 
SE Series tull type roller bearings. Speeds are 
easily increased and accuracy improved over a 
longer expected bearing life. 

The MULTIROL Way requires less maintenance 
because lubrication can be provided through either 
the shaft or housing — oil holes and channels in 
both outer and inner — no need for constant oiling 
— no danger of dry journals when lubrication is 
temporarily neglected. 

Costs less too. Ordinarily large housings can be 
reduced to accommodate the MULTIROL Bearing 


Address McGill Manufacturing Co., Inc., 200 
No. Lafayette Street, Valparaiso, Indiana, for 
your copy of MULTIROL Bulletin SE-48. 
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Screw spike driving attachment screws 
| spikes into railroad ties. MULTIROL SE 


» driven drive sprocket. Used without 
inner race, these bearings provide full 


Tandem mounting of MULTIROL SE 

Series bearings on a punch press 
Bearings are mounted in 
pairs for even distribution of extra 
heavy load and easily carry im- 
pact of shock load every time clutch 
is engaged. 
race permitting more compact 











of chain 


in small 





Shaft serves as inner 








how to anti-frictionize for improved performance 
THE (M/LILTIROUL way 


minimum OD for a given shaft size and load capa- 
city. Remember also that eliminating friction saves 
on power imput. 

MULTIROL SE Series bearings are anti-frictioniz- 
ing machines in all industries. The above drawings 
illustrate typical examples of improved bearing 
applications. We will gladly make engineering 
recommendations for you. Write today for helpful 
MULTIROL Bearing literature. 








MSGILL 


TRADE MARK 
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Continental holders and cutters 

are available individually or in 

standard tool room sets. Send 
for Catalog No. D27161. 


CONTINENTAL TOOL WORKS 


DIVISION OF EX-CELL-O CORPORATION 
DETROIT 32, MICHIGAN 














gramix bearings and 
U.S.G. brushes help insure efficiency of 


re, 









Gramix powder metal bearings and U. S. G. 
brushes are two important reasons for the 
outstanding dependability of Redmond 
Micromotors. U.S.G. copper-graphite brushes 
have high current carrying capacities and 
provide positive, noiseless commutator con- 
tact. The Gramix bearings reduce shaft 
play and noise, because they are self- 
aligning and are selectively fitted to the 
shaft to retain clearance within .0005”. They 
provide automatic lubrication, with micro- 
scopic pores that filter lubricant from the reser - 
voir and distribute it evenly and freely. 





In addition, Gramix bearings cost less. They are die- 
pressed from powdered metal to exact size and with 
perfect bearing and sliding surfaces, eliminating 

costly machining. Send us sketches or descrip- 
tions of your products, and we will show you 
where Gramix bearings, washers, gears, and 
other powder metal parts will improve mechan- 
ical performance and save you money. WRITE 


TODAY FOR NEW GRAMIX CATALOG. 


We manufacture a complete line of brushes for all 
types of rotating electrical equipment. Types include 
carbon-graphite, pure graphite, and metal-graphite 
with electrical carrying copacity ranging from 30 to 
150 amperes per square inch. Our engineers will 
be glad to assist you in determining which grade and 


type of USG brush is best suited to your requirements. 





THE UNITED STATES GRAPHITE COMPANY 
DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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Illustrated are an 8%” bellows used in 
jet aircraft engines and a 2” bellows 


suitable for instruments, 
/ 


There is a CMH Bellows 
fo meet every requirement 








for every flexible metal hose requirement 








Although CMH manufactures bellows of 
greater diameter than the larger of the two 
illustrated above, this photograph conveys 
the wide size range in which CMH Bellows 
are available. Whatever the size—l/,” and 
up—CMH Bellows are precision made to 
meet the most exacting requirements. Ad- 


CMH—ONE dependable source 


c PF 
CMH manutactures all standard types 


meta Os olohas Memeo lah acti’ ba-te 
a variety of metals 

piping systems: stainless 

ws: various conduits 


of these components 
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FLEXON 


vanced manufacturing methods permit the 
forming of most types as standard produc- 
tion items with the obvious advantages of 
greater uniformity and lower cost. 
Whatever your bellows needs, inquire 
about CMH Stainless Steel and Brass Bel- 
lows. Write for complete information. 


Ch 


Leaders in the Science of Flexonics 
MAYWOOD, ILLINOIS 
Plants at Maywood, Elgin and Rock Falls, Illinois 
In Canada: Conadian Metal Hose Co., Ltd., Brampton, Ontario 








identifies CMH products which have served industry for more than 47 years. 












FOR ENGINES OF am 
5 HORSEPOWER OR LESS 


Specify 


THE NEW ZENITH 


" wORKHORS: 






THROUGH 
and 
THROUGH.... 







High angularity design 








Adjustable high speed control 





@ Reasonably priced 


Strict adherence to the highest standards of quality and performance 
through 40 years of experience have made Zenith* the undisputed leader 
in the field of heavy-duty carburetion. Now, Zenith has incorporated 
these same characteristics into the “Workhorse”, a compact, lightweight 
carburetor ideally suited for engines of 5 horsepower or less. Its high 


@ Flexible through wide range 
of applications 


@ Adjustable idiing control 


angularity design assures dependable operation even when severely 

@ May be balanced so the slanted. Simplicity of installation, easy maintenance and reliable per- 
air cleaner has a minimum formance make it a real “Workhorse”. And because it is made by Zenith, 
influence on fuel-air ratio you know it is a thoroughbred through and through. *REG. U. S. PAT. OFF. 


ZENITH CARBURETOR DIVISION of =r 
696 HART AVENUE + DETROIT 14, MICHIGAN poe pw 
MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 
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A.0. Smith Builds 


Ask the A.O. Smith man about electric motors 












for both special and standard uses 


To help you integrate motor de- 
sign with product design—to 
achieve the most efficient and 
most economical operation— 
the research and engineering 
staff at A. O. Smith is at your 
disposal. If you seek improved 
performance in your product, 


WRITE FOR A.O. SMITH BULLETIN No. EM-152 


24-HOUR MOTOR SERVICE 


if you require special character- 
istics in your power Component, 
in custom-built or in standard 
electric motors, consult the 
A.O. Smith man. Typical of his 
service is the machine tool, 
illustrated here, of The Cincin- 
nati Shaper Co. 


(tap 


ANNIVERSARY, 


1874 - 1949 






ELECTRIC MOTORS 


for hundreds 
of products, 
including 
CINCINNATI 
SHEARS 









CINCINNATI ALL-STEEL SHEAR 


Cuts sheet metal to micrometer-measure toler- 
ances, and shears with this accuracy at high 
speed. Automatic hydraulic hold-downs clamp 
any gage metal with firm pressure. Fine adjust- 
ments for the 4-edge knives assure more effi- 
cient use of the keen edge and longer life. All 
standard Shear sizes, 10 gage to 14 inches. 


A. O. SMITH ELECTRIC MOTOR for the 
Cincinnati Shear is 5 hp, 1800 rpm, a punch- 
press type with high starting torque, 8 to 13% 
slip—an open motor, frame 225, with pre- 
lubricated double shielded ball bearings. 


AO.Smith 








To more than 200 authorized service stations, 
A.O. Smith Product Service Division provides fast, 
low-cost electric-motor service, on a 24-hour, off- 
the-shelf basis. Factory Service Branches and 
Warehouses at Union, N.J., Chicago, Dallas, 
Los Angeles. 
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A.O. Smith Corporation « 
Atlanta « Chicago «+ Detroit + Milwaukee «+ Houston «+ Tulsa 
Dallas « 


ELECTRIC MOTORS 





New York «+ Boston -« Cleveland 


Denver «+ Seattle «+ Los Angeles «+ San Francisco 
Motor Export Department: 13 East 40th St., New York 16 
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Apply this basic formula, M=PT (Morse means Power 
Transmission), and you'll get: 
1. An unmatched line of silent and roller chain 
drives, clutches and couplings. Wide range of sizes, 
capacities and ratings in stock. 
2. The economies of mass-production with automatic 
machinery—a lower cost for you. 
3. Power transmission products backed by a 51-year 
record of specialization in precision engineering and 
mechanical craftsmanship. 





















































Two high-speed Diesel engines, 
compounded by means of Morse \ 
high-velocity silent chains, drive 

an alternating current generator. \ 


; \ 


0Ora, 








Morse-Formsprag Clutch Cou- 
plings combine full complement 
Morse-Formsprag over-running 
clutches and Morse flexible cou- 
plings. The over-running clutch 
automatically engages when torque 

is applied—disengages when torque 
ceases. The automatic action is in- 
stantaneous to protect equipment 

in the event of failure of either 
engine. Morse flexible couplings / 
compensate for misalignment. / 












































’ 
ORO oo Fo I-41 oO 
6) = 
” 
ASK the Morse 


Man nearest 
you ...today! 





From coast to coast there are more than 100 offices, representatives 
and distributors of Morse Power Transmission products to give you 
quick information and service when you want it—where you want it. 
Ask the Morse Man first in any case! Check your classified tele- 
phone directory under “Power Transmission” or “Chains?” 




















‘BASIC FORMULA FOR 
ee e DESIGN 


4. The application experience of Morse Power Trans- 

mission engineers—partners in the design and devel- 

opment of a very great variety of products. 
And you get the extra margin of profit that results 
from buying all your power transmission equipment 
from a single source—the leader in power transmission, 
Morse Chain Company and Morse Chain Distributors. 
Keep your catalog file up-to-date! Send coupon for latest 
data and specifications on Morse Roller and Silent Chain 
Drives, Clutches, Couplings and Driveshafts. 


0 Typical Application of Morse 
Power Transmission Products 





FLEXING 


Morse Silent Chain is used on high velocity 
applications because of the Rocker Joint. Move- 
ment in each joint is confined to a rocking 
action —all rubbing or sliding motion is elimi- 
nated. This fact explains why only Morse Silent 
Chains are capable of high velocities—require 
less lubrication . .. why M=PT (Morse means 
Power Transmission). 














Morse Morflex Radial Couplings with resilient, pre- 
leaded rubber “biscuits” are ruggedly constructed, and tor- 
sionally flexible. Morflex Radial Couplings compensate for 
misalignment, absorb shock and dampen vibration. These 
qualities result in smooth, vibration-free power transmission. 
M = PT (Morse means Power Transmission). 
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orse Roller J 
Chain Drives | 
Morse Silent 
Chain Drives | 
Morse Roller 
Chain Couplings 
Morse Silent 
Chain Couplings 
Morse Morfiex 
Couplings 


Morse Morflex 
Radial Couplings 


Power @ 


Morse-Rockford 
Pulimore Clutches 


ransmission 















Morse-Formsprag 
Clutches 





+ 















Morse Chain Company 
7601 Central Avenue, Dept. 421 
Detroit 8, Michigan 

















1 

l 

| 

| 

Gentlemen: 

Please send me latest technical data and specifications on: | 

| ([] Roller Chains (_] Merse Silent (] Merse-Formsprag | 
() Silent Chains Chein Couplings (] Morse-Rockford | 
and Sprockets (_] Merflex Couplings Clutches | 

| () Pullsnore Clutches () Have representative call 
| Nam | 
' MECHANICAL oi. ; 
POWER TRANSMISSION | | 
PropucTs sencene 
ee — 
BORC WARNER hy Zone Sete __. | 

lll LLANELLI SE is, iS FL j 
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“FIXED” | 








RA 


“FLOATS” 


..- The Greatest Little Act in Hydraulics 


Yes, sir, ““Fixed’”’ and “Floats” are the famous 
“PL”* twins, Pesco’s exclusive hydraulic 
pump act that provides volumetric efficiencies 
up to 97% ... torque efficiencies up to 90% 
and assures these efficiencies over a 
longer service life. 
“Fixed” is an old-timer at this kind of an 
act. But it’s “‘Floats’”’ that really wows ’em. 


He’s the one that automatically holds end 
clearance to a thin film of oil, making possible 
maximum torque and operating efficiencies 
under all operating conditions. Together, 
“Fixed” and ‘‘Floats’”” make possible Pesco’s 
patented ‘Pressure Loading” principle of 
construction for gear-type hydraulic pumps. 
Here’s their act: 


x 
“PRESSURE LOADING... How it works 


The schematic illustration at right shows the three principal parts of a gear- 
type hydraulic pump. They are the bearings (““A” played by “Fixed” and 
“C” played by “‘Floats”’) and the gear (““B”’). Bearing “A” is fixed. Bearing 
“C” floats. By means of the “‘Pressure Loading” principle, pressure from the 
discharge of the pump is transmitted through a “Pressure Loading” passage 
and is exerted against the rear of the “floating” bearing. This force is counter- 
balanced by pressure developed within the gear cavity so that the thrust of the 
bearing against the gears is just enough to accomplish its purpose. 


ONLY PESCO PUMPS ARE “PRESSURE LOADED“ 


“Pressure Loading” may be the answer to more efficient, economical 
operation of your product. Why not get the full story today. Write for booklet 
“Pressure Loading by Pesco”. No obligation, of course! 


‘4/P» PRODUCTS DIVISION 


BORG-WARNER CORPORATION 


11610 Euclid Ave 


Cleveland 6, Ohio 


aft] <a 


es 
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YOU CAN’T TWIST 


(A TRIVCLAD 


MOTOR OUT OF LINE 




















a) 


Look at the solidity of a Tri-Clad's thick-section cast-iron frame (1) and 
heavily reinforced end shields (2) . . . its heavy integrally cast feet (3). 
Do you wonder we say “Tri-Clad gives you structural strength and rigidity 
no other general purpose motor can match’’? Notice, too, the completely 
enclosed bearings (4). A Tri-Clad motor will run safely without relubrication 
for years — as long as any general-purpose motor you can buy. Yet it's 
grease-gun easy to lubricate if you ever need to. 


You can't twist a 7@/ cz4d motor 
out of line 


Try as a heavy-muscled mechanic may, he can’t twist a Tri-Clad 
motor frame when bolting it to an uneven surface. The bolt will snap 
before he can pull that rigid cast-iron structure out of line. 

Important? It’s one of the basic reasons General Electric believes 
cast iron to be the ideal structure for general-purpose industrial 
motors. Other reasons? Cast iron has unusually high resistance to rust 
and corrosion. It has an inherent damping action that minimizes 
resonance. And .. . it won't take on an injurious permanent “set” as 
a result of accidental blows or mechanical abuse. 

Want a motor that’s been service-proveo in 5 billion hours of 
rugged industrial use? Nearly all types and ratings are AVAILABLE 
FROM STOCK. 

Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 





GENERAL ‘é; ELECTRIC 








G-E open (dripproof) induction 
meters for constant-load, constant- 
speed applications. From 1 to 2000 hp. 





G-E totally enclosed motors for out- 
door operation, in abrasive dusts, or 
corrosive fumes. From 1 to 1000 hp. 


G-E Type ACA induction motors 
for adjustable speeds— provide 3 to 1 
speed range. From 3 to 75 hp. 


for use where the machine supports the 
motor, or vice versa. From 1/20 to 60 hp. 







TR/ CLAD 


MOTOR EXCHANGE PLAN 
a Oe 


Look for this EXTRA 


on the motor you buy! 
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NOW. Get Lowest Cost 


TEXROPE V-BELTS 
KEPT IN PROPER 
TENSION AUTOMATICALLY 


TO GO SLOWER 
Does it. Na ~»> 


‘ 
WHILE MOTOR . my) 
Zs 


IS RUNNING ; S 


Move Motor * Move Motor Back 
Toward Driven Machine From Driven Machine 


Originetor ofthe Kahipe FBl Drive for Indostry Ab LIS 
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TEXTILE 


AUTOMATIC SHEAVE changes speed of spin- 
ning frame in seconds while in motion. Replaces 
more expensive method of changing speed. 
Here, operator quickly obtains best operating 
speed to suit thread strength and size. Speed 
can also be changed to suit various operators. 


MACHINE TOOLS 


HIGH MACHINE PRODUCTIVITY is number one 
advantage of instantly adjustable Vari-Pitch 
Automatic drives. Constant cutting speed is now 
easily obtained at lowest cost for grinders, 
buffers and polishers . . . plus the inherent 
shock-absorbing advantages of Texrope V-Belts. 
Close control of periphery speed means higher 
efficiency grinding and polishing, as well as 
prolonged grinding wheel life. 


WOOD PRODUCTS 


CORING MACHINE uses automatic sheave and 
Allis-Chalmers induction motor and control, In- 
stantly variable speed with 2 to 1 speed range 
greatly increases output at small original cost. 
Motor operates at 900 rpm with driven shaft 
speed adjustable from 120 to 228 rpm. 


Vari-Pitch Automatic Sheaves offer the same 
advantages for punch presses, engine and 
automatic lathes, drill presses and many other 
types of machine tools.Why not investigate the 
possibilities of using this new sheave in your 
product? You'll find an Allis-Chalmers Texrope 
drive expert at your nearby A-C Sales Office. 
He'll be glad to show you how Vari-Pitch Auto- 
matic Sheaves can be applied to your product. 


N™ VarI-PircH AUTOMATIC SHEAVE covers most speed changing 
needs from 3 to 40 horsepower . . . gives you instant stepless speed 
control for machines at lowest possible cost! It changes pitch diameter 
and holds belts at proper tension automatically! Gives you 100% speed 


increasé; 2 to 1 range. 


Machine designers and original equipment manufacturers are 
already using this new sheave to increase machine versatility . . . 
at costs only a ‘fraction more than for other types of speed control. 


Send for details on this great new advancement today. Learn how it 


can be applied to your problems at new lost cost. And for additional 
information on other A-C products for the OEM field — pumps, motors, 
controls, voltage regulators — check your needs in the coupon below. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


CHALMERS 
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PUMPS 


PERFECT SOLUTION to varying head and ca- 
pacity of pump at same time maintaining effi- 
ciency. Where pumping requirements vary, pump 
can be instantly adjusted to supply more or less 
liquid as desired. Pump illustrated is solids 
handling pump driven by 10 hp enclosed motor. 


EE 











' ' 
#  ALLIS-CHALMERS, 1001A SO. 70 ST. - 
' MILWAUKEE, WIS. : 
' ' 
< * 
1 Please send me the literature checked below: & 
' ' 
' | 
8 Automatic Sheaves—Bulletin 2087223 oO - 
' 
Py ' 
& Handy Guide for Electric Motors — ' 
: Bulletin 5186052 OF 
' ' 
; Rocking Contact Voltage Regulators — 
: Bulletin 1386035 o 
' Bulletin 1486143 oO 8s 
: Bulletin 1486137 oO : 
' a 
: Vari-Pitch Sheaves—Bulletin 2086082 oO : 
‘ ' 
- Speed Changers—Bulletin 2086013 a] : 
' ' 
Switchgear and Control Devices — ; 
' Bulletin 2587095 oo 
‘ ' 
Py ' 
' Pre-Engineered Texrope Drives — | 
: Bulletin 2086956 = 
’ t 
1 ' 
1 Nome.. ’ 
2 ‘ 
' 
: Waite eccncniss evesecescstpnttnestoctasetnbibngninasinnineninebaies anti ’ 
' 
4 H 
Firm ' 
' 
o 
' 
. 
City State : 
A-2811 
OEE TE Sa E por ae ogee 
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for better screw machine parts 





Aluminum trained experts at Alcoa’s modern screw machine products 
division offer you reliable advice on: 

1. Choice of aluminum alloys 

2. Proper selection and methods of finishing 


3. Design and engineering advice that may save you money 
or improve performance at no added cost 


4. Careful quotations at competitive prices, and 
5. Delivery on dependable schedules 





You get all these with screw machine parts by Alcoa, plus the 
added advantages of aluminum parts: strength with light weight, 
close tolerances, added sales appeal, range of all commercial finishes 


Complete facilities plus Alumilite* finish exclusive with aluminum. 
, . Your Alcoa representative will be glad to give you more facts 
v one < about our service, and a prompt quotation. Or write ALUMINUM 


Company or America, 676J Gulf Building, Pittsburgh 19, Penna. 


*Patented process 


ALCOA 


abe 


SINE? 


py Reger War Ww Ser Be, Bee, | 








INGOT ~ SHEET & PLATE . SHAPES, ROLLED & EXTRUDED . WIRE . ROD ~ BAR ~ TUBING ~ PIPE - SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS ~ SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS ~ FASTENERS - FOIL ~ ALUMINUM PIGMENTS ~ MAGNESIUM PRODUCTS 
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7239 Powers Lane sales Offices 


CHICAGO ° 


VELAND 
gToN « NEW YORE * 7 
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Copyright 1949—Penna. Flexible Metallic Tubing Co. 
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You can actually feel 
the sides of a belt change shape 
as the belt bends. 


ONEVE 






(U. S. Patent No. 1813698) 


SAVES Transmission DOLLARS ¥ 





When a straight-sided V-Belt bends around a 
pulley, three things are bound to happen. 

(1) The top of the belt, being under tension, 
narrows. (2) The body of the belt, under compres- 
sion, widens.,(3) The sides of the belt bulge out. 

These shape changes are inevitable. They are 
shown in figures 1 and 1-A, below. 





Straight-Sided How Straight-Sided 
V-Belt. V-Belt Bulges 
in Sheave-Groove. 


Because this bulging belt does not fit the sheave 
groove, two facts become clear. (1) The belt will get 
excessive wear where it bulges—shorter life! (2) The 
whole side of the belt cannot uniformly grip the The Mark of SPECIALIZED Research 
pulley—a loss in drive efficiency. 

How different the V-Belt with the precisely en- 
gineered concave side (U.S. Patent No. 1813698)— The Concave Side is 
the Gates Vulco Rope. As this belt bends it assumes 
a shape that exactly fits the sheave groove. (Figures MORE IMPORTANT NOW 
2 and 2-A, below.) Than Ever Before 


\.24f Because the sides of a V-Belt are what actually 
Sane drive the pulley it is clear that any increased load on 
the belt means a heavier load that must be transmitted 


to the pulley directly through the belt’s sidewalls. 


"EG. u. 5 pat. OFF- 





Gates Vulco Rope No Side Bulge. 
with Concave Side. Precise Fit 
in Sheave-Groove. 


Now that Gates SPECIALIZED Research has made 
Two savings result. (1) The Gates Vulco Rope - vailable to you SUPER Vulco Ropes—carrying fully 
wears evenly—/onger life! It’s entire side-wall grips 40% higher horsepower ratings—the life-prolonging 


. ts PR Eat taal yranitatar Concave Side is naturally more important in conserv- 
e pulley p—f y of p ing belt life today than ever before. 





498 
GATES: DRIVES jake 
Ser teh ah ar ead ia Omer he World's Lorgest Makers of Y-Belts” 
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SOCKET CAP SCREW 
WITH 


KNURLED HEAD 








.-- SLIP-PROOF HEAD 
.-- EXTRA STRONG 
.-e- MADE TO CLOSE TOLERANCES 


There is a definite saving of assembly time when you use “UNBRAKO” 
Socket Head Cap Screws with Knurled Heads. The exclusive knurled heads 





Knurling of Socket 


perform a triple duty: (1) the knurling provides a sure, slip-proof grip; Screws originated 
(2) the knurling permits positive locking—a feature so often essential — —— 











where there is excessive impact or vibration; (3) the knurling speeds 
assembly, because it enables the “UNBRAKO” to be screwed in easier, 
faster, and further with the fingers—handiest of all wrenches—before a 


“key” becomes necessary. 


As always, the name of “UNBRAKO” signifies extra strength and precision Other ‘‘'UNBRAKO”’ Products include : 

Socket Set Screws with Knurled Cup Points, 
Socket Set Screws with Knurled Threads, 
“UNBRAKO” Knurled Socket Head Cap Screws are available in sizes Square Head Set Screws with Knurled Cup 


. Points—all patented, self-locking screws 
1 7 . . 
from # 4 to 14’ diameter, and in a full range of lengths. Write for your aumasindchatereitadkeiieliiiese 


manufacture to close tolerances. 


free copy of the “UNBRAKO” Catalog and the name of your nearest Bolts. Precision-Ground Dowel Pins. Fully- 
“UNBRAKO” Distributor. Formed Pressure Plugs. 
STANDARD PRESSED STEEL CO. 
pes OE ar 


BOX 102, JENKINTOWN, PENNSYLVANIA 


ay 
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“Serving Industry continuously since 1903 through Industrial Distributors” 




















pected PROUUCTION IN THE MILLIONS 
WITH QUALITY. IN THE INDIVIDUAL BEARING 


¢ 


To assure top quality in mass production of sleeve 


bearings, at lew cost, our Quality Control and Pro- PRECISE MACHINE OPERATIONS 


“duction Methods organization conducts as many as 


108 separate tests for material quality and physical 
accuracy of the individual bearing. Specialists for almost MEASUREMENT CHECKS 


50 years, our six-plant organization is tailored to the 


peculiar needs of sleeve bearing production—from orig- 
inal research to field tests of the finished product. Our ADDITIONAL TESTS 
engineering department will gladly consult with you — nine memenbent 


on your problems. steel-backed flanged bearing. 



















HIGH SPEED, high tempera- SPEED & LOAD bearings HEAVY LOAD for big Die- BRONZE PARTS In many 
ture, outomotive type bear- for pumps, compressors, in- sels, power plants, etc.— shapes, sizes; thrust wa 
ings available in many dustrial electric motors and beorings up to 27%" O.D., bushings; for many types of 
combinations. similar uses. steel and bronze back. applications, 


Power goes to work smoothly through 


FEDERAL- MOGUL 


FEDERAL-MOGUL CORPORATION FE DERA 11045 SHOEMAKER, DETROIT 13, MICH. 






* 





suceve 8° 
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Something extra . . . with no strings attached? 

Yes indeed. We've been doing it for years, too 
—rough-machining our rolled-and-forged circular 
blanks, so that the customer won't have to do it 
himself in his own plant. A little thing, yes—but 
this extra feature is one indication of the fine over- 
all workmanship you'll find in these products. 

Bethlehem circular steel blanks have a multitude 
of end uses. Here are a few: spur, bevel, and miter 
gears; crane wheels; turbine rotors; flywheels; indus- 
trial wheels; sheave wheels; tire molds and rings, 
etc. They’ re exceptionally good for such applications, 
because they’re strong—very strong—and they'll 
stand a lot of grief. 

At Bethlehem, blanks of this kind are made in a 
mill that combines the steps of upsetting, forging, 
and rolling. It's a method that imparts homogeneity, 
good grain structure, nice surface characteristics. 
Because of their high strength, the blanks can often 
be used in thinner sections, thus saving weight. 


BETHLEHEM ROLLED-AND-FORGED CIRCUL 


MACHINE DESIGN—September, 1949 


= ES cence 









Sizes range from approximately 10 in. to 42 in., 
OD. You have your choice of carbon or alloy steel, 
and your order can be heat-treated or untreated, as 
you wish. And pardon if we repeat—the blanks all 
reach you beautifully rough-machined! For further 
details, including many pictures of actual applica- 
tions, ask for a copy of Booklet 216. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 


mii 








E-T/MKE; ” MEANS 


It was Dodge who took the famous Timken Bearing, 
mounted it, sealed it, housed it and delivered a pil- 
low block of new high quality—fully assembled, ready 
to lock on the shaft and carry the power loads of in- 
dustry with new efficiency. 





OTHER 
DODGE 
“FIRSTS” 


Power savings, improved machine operation, re- 
duced maintenance, elimination of spoilage’ and 
steadier production—all result so regularly from the 
application of Dodge-Timken Bearings that this great 
line is widely accepted as the standard for comparison 
in up-to-date power transmission layouts. 


Ask the Transmissioneer, your local Dodge Distribu- 100-TON PULL 
M4 Wee 7 h -Ti k 1 k 
tor, how these bearings and other Dodge “firsts” can Those Deden-Tin phage | Blocks 


help you achieve better, more economical production. _ings in and out of a shot blast chamber 
for the Falk Corporation, at Milwaukee. 


The bearings save the gear reducer from 
DODGE MANUFACTURING CORPORATION, MISHAWAKA, IND. _The bearings save the gear reducer from 
ily even while taking the full load. Per- 
fect operation for 8 years to date. 


CALL THE TRANSMISSIONEER. Look for the name of the Transmissioneer, your local Dodge 
distributor, under ‘Power Transmission Equipment” in your classified telephone directory. 


(GONAME PEATES 3) FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
ETCHING COMPANY OF AMERICA, 1520 MONTANA STREET, CHICAGO 14, ILLINOIS 
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TAPER-LOCK SHEAVES 
Easy on—easy off— holds 
, fast to the shaft. 









ROLLING GRIP CLUTCH 
No toggles! Great flexibil- 
ity — positive drive. 









“SC” BALL BEARING 
Pillow Block with new Neo- 
prene metallic-backed seal. 




















Designing joints 
for low-cost sealing 





Send for this Gasket Handbook 


You'll find useful application and 
specification data in the new, en- 
larged 24-page booklet, ‘“‘Arm- 
strong’s Gasket and Sealing Ma- 
terials."’ -It contains up-to-date data 
on synthetic rubber, cork-and-syn- 
thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


ARMSTRONG 'S 


GASKETS -: 


Cork Compositions ° 


Synthetic Rubber Compounds 
Fiber Sheet Packings ® 
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An effective seal at least cost is usually 
the result of designing the joint and its 
gasket as a unit. In this way, alternate 
types of flange construction with their 
appropriate gaskets can be judged against 
specific application requirements to de- 
termine the most economical method for 
sealing a given joint. 

For many applications, stamped or 
spun metal flanges may offer attractive 
cost advantages. Such flanges, however, 
often impose severe demands on ordinary 
gasket materials because of their irregular 
surfaces, lack of rigidity, and smaller 
areas of contact. 

In such cases, an Armstrong’s Cork- 
and-Rubber Composition usually will 
provide an effective, low-cost seal. In 
these materials, compressible cork par- 
ticles are combined with synthetic rubber 
to provide soft, impervious compositions 
that will seal irregular surfaces with 
relatively low bolt pressures. 

In figure 1, for example, a molded 





modern gasket and joint design. It 
also suggests methods of putting 
Armstrong's stock materials to spe- 
cialized uses in such fields as radio, 
electrical, automotive, petroleum, 
and transportation industries. Also 
included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 
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plastic lens and crimped die-cast flange 
are sealed against weather. The soft cork- 
and-rubber composition seals tightly by 
conforming to surface irregularities in 
both the flange and the lens. 

To seal the rolled edge tank and 
pressed steel cover shown in figure 2, a 
somewhat firmer cork-and-rubber com- 
position was chosen. Truly compressible 
cork-and-rubber seats firmly on the rolled 
edge to provide a tight seal. The exposed 
cork particles provide added friction, so 
the gasket won't tend to slip out of place. 

Cork-and-rubber, likewise, provides an 


. effective low-cost seal in the assembly 


shown in figure 3. The gasket not only 
seals tightly between the flanges, but it 
also fits snugly around the bolts to 
prevent seepage. 

Gaskets made from an Armstrong’s 
Cork-and-Rubber Composition may pro- 
vide similar savings for you. 3 
Your Armstrong representative 
will be glad to give you details. 








" aamnmmneniumbumemierameess2 tas 
ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
5109 Arch Street, Lancaster, Pa. 
ar ' : Please send me at once a copy of the new 24- 
¥ 
PACKINGS page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 
Cork-and-Synthetic-Rubber Compositions 
PR Annis nrniiventigpecnsecvecinccinitensbonmmusencnsininatinial . 
Stic ee Papedel Maines) Cork ihe ciasdniestycsumibahidinneindnsitemeniienailiaian 
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+++ Operation on polyphase power? Here it is—the 
General Electric Type K induction motor for any 
standard application with polyphase power supply. 
Use it for pumps, compressors, fans and blowers— 
wherever the motor must deliver constant speed for 


long periods. Also available are totally-enclosed 
motors for machine tools. 










. +. Operation on d-c power? When the power sup- 
ply is d-c, use the General Electric Type BC direct- 
current motor for either constant or adjustable 
speed. Like all G-E motors, it’s quality-built to help 
sell your product. 


need ina 
fractional- 


... constant speed and moderate torque, single 
phase? Specify this General Electric Type KH split- 
phase motor for fans, blowers, oil burners, domestic 
laundry equipment, office appliances, or for general 
use wherever low-cost operation and quiet, smooth 
performance are required. 








. «+ quick starts under load, single phase? Answer 
the need for high starting torque with a General 
Electric Type KC capacitor-start motor. It’s ideal 
for motorized tools, domestic water pumping, and 
commercial refrigeration. 


. «low speed? The wide range of General Electric 
fractional-horsepower motors also includes compact, 
easy-to-mount gear-motors (illustrated) for low- 
speed applications. In addition, there are unit- 
bearing motors for minimum maintenance, series 
motor parts for “‘built-in” power, and many definite- 
purpose motors. 





New! An up-to-date fractional-hp motor review In this booklet, of special 
interest to machinery manufacturers, you'll find described practically every standard G-E 
fractional-hp motor made. It contains helpful information on motor selection, operation 
Sb and construction, plus a list of almost 40 bulletins covering detailed data on individual 
— types. Send for it now —Bulletin GEA-5174. 


GENERAL @@ ELECTRIC 
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, PRODUCT 
HIGHLIGHTS 


KEEPS RECORDS 
photoelectrically! 


Direct currents, as well as tempera- 
ture, speed, pressure, thickness, light 
and vibration can all be recorded with 
this versatile General Electric photo- 
electric recorder. Both the deflection 
and potentiometer types, using min- 
imum energy, provide direct ink 
records for quick analysis. Sensitiv- 
ities are as low as 1.0 microampere 
full scale, and responses as fast as 
Y% second for full-scale deflection. 
For portable use or semi-flush 
mounting. See Bulletin GEC-254. 
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LETS YOU ADJUST SPEEDS 


accurately! 
For speed control 
Wen f of d-c motors, or 


voltage control of generators and 
exciters, you'll want a General 
Electric plate-type field rheostat. 
Accuracy of adjustment is provided 
by many resistance divisions—27, 
52, and 70 in the 6- 9- and 12-inch 
sizes respectively. Adjustable stops 
may be located at any position 
between ends of travel. Open (illus- 
trated) and totally enclosed types are 
made for front or back-of-board 
mounting. See Bulletin GEC-487. 


20-to-1 SPEED RANGE 


in an a-c motor! 


Here’s a truly convenient adjustable-speed induction motor— 
the General Electric Tri-Clad Type ACA—that you can run 
on a-c without conversion equipment. A turn of the dial, 
and you get any speed over a range 
of 3 to 1, 6 to 1, or (for intermittent 
loads) even 20 to 1. And you can get 
it through remote control, too, with 
a flexible cable or pilot motor. Do 
you have possible applications for an 
adjustable-speed motor with these 
speed ranges? Write us for specific 
information, and check Bulletin 
GEA-4883. 
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WHEN A-C WON'T DO 


choose one of these 
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Low-voltage selenium 


oe 


High-voltage 
selenium 








\ Copper-oxide 








@ METALLIC RECTIFIERS 


Where you need small amounts of d-c—for example in electro- 
plating, electrolysis protection, blocking relays in control circuits, 
circuit breaker operation, or power supply for magnetic chucks— 
get it conveniently from an a-c power source with a General 
Electric metallic rectifier. To fully meet your needs, General 
Electric makes all three types, each with special advantages for 
particular applications. A new, high-voltage selenium type is now 
available for use where high efficiency, uniformity and space 
economy are “‘musts.”” See Bulletin GEA-5280. 
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General Electric Company, Section F668-75 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4883—Type ACA Tri-Clad Motor 

( ) GEA-5174—Fractional-hp motors 

( ) GEA-5280—High-voltage selenium rectifier 

( ) GEC-254—Photoelectric recorder 

( ) GEC-487—Plate-type field rheostat 


CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 
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ee PLAN for single-phase and three- 
phase motors obviates stocking replace- 
ment motors in the plant. Designed to minimize 
inconvenience if motor failure occurs, this West- 
inghouse Electric Corp. plan provides for im- 
mediate exchange at any company warehouse for 
a motor of identical rating. Depending on the 
type of failure, the service ranges from no 
charge to a flat or small charge at a considerable 
savings over a new motor. 


RIBBON SOLDER, flux-coated, is particularly 
adaptable where soldering at low temperatures 
is desirable, such as in the electronics and tele- 
vision fields. This ribbon, developed by Proved 
Products Mfg. Co., requires little skill in appli- 
cation. In a splice, for instance, the ribbon is 
merely wrapped around the wire and the heat of 
a common match is sufficient for a perfect bond. 


ELECTRONIC DEVICE, developed by Salford Elec- 
trical Instruments Ltd., Salford, Englard, gives 
a quick and accurate method of testing watches 
and clocks. Indication is on the screen of a 
cathode ray tube, a spot moving in a clockwise 
or counterclockwise direction when the clock is 
running fast or slow. Rate of movement of the 
spot checks the inaccuracy of the timepiece. 


SYNTHETIC RUBBER applications utilize 450,- 
000 tons on an annual basis, evidencing indus- 
try’s willingness to employ these materials. This 
consumption is more than double the amount 
specified by Government order and is a tribute 
to the advances made in chemical research. 


PROTECTIVE COATING for metal parts has been 
developed by Clear Glass Products Ltd., South- 
ampton, England. Known as Avigel 100, this 
cheap coating is applied by brush or spray with- 
out heating and may be easily stripped when 
desired, protecting any metal against most forms 
of corrosion. 


CELsIus has been adopted as the name for the 
Centigrade temperature scale by the General 








Conference on Weights and 
Measures held in October, 1948, 
according to a recent report 
from the National Bureau of 
Standards. In the interest of 
eventual uniformity of practice 
the use of “Celsius” appears de- 
sirable but it is not practicable 
to impose this term on those who prefer “Centi- 
grade”. Celsius is analogous to the names 
Kelvin, Fahrenheit, Reaumur, and Rankine used 
for other temperature scales. 


G.uass for television tube screens, known as 
Teleglas, makes possible the maintenance of an 
approximate 35 to 1 contrast under widely vary- 
ing conditons of room light. Developed by the 
Pittsburgh Plate Glass Co., it is the first prac- 
tically colorless glass the company has ever 
manufactured which was designed especially to 
provide less than a maximum of transmitted 
light. It acts as a filter to reduce the detri- 
mental effects of room light and to minimize 
halation. 


ALUMINUM is employed for over 90 per 
cent of the new Twin Coach bus, resulting in 
a 41-passenger coach which weighs 13,500 
pounds compared with 19,000 pounds for steel 
construction. Aluminum castings are used ex- 
tensively in the suspension system. 


ELEVATOR MODEL responding to voice 
signals for its control instead of the usual push- 
buttons was built recently by Westinghouse 
to demonstrate the “uncanny alertness” that en- 
gineers are building into elevator controls. 


TECHNICAL SERVICE to consumers of tin 
will be provided free from the Tin Research In- 
stitute Inc., Columbus 1, Ohio. The new corpora- 
tion was formed by the Tin Research Institute 
in London, England. 


FLUORESCENT street lighting, being developed 
by the General Electric Co., appears to be par- 
ticularly well suited for tunnels, bridges, via- 
ducts and airport approaches where lights 
mounted at shoulder level are desirable. For 
street lighting two pairs of eight-foot-long 
lamps, almost entirely concealed from the mo- 
torist’s view, are mounted in two highly pol- 
ished reflectors which direct the light through 
clear plastic windows to the pavement. 
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Today we express our appreciation 
to Barnes Drill Co., Rockford, Illinois, for their apprecia- 
tion of our Maxitorg Clutch . . . selected as original equip- 
ment on the Barnesdril 320 Honing machines. 


In each head a double Maxitorq is used . . . one side for 
engaging the spindle, the other side as 2 brake to stop spindie 
rotation. 


Machine and Product designers will discover in Maxitorq 
the design and quality features that are so successfully con- 
trolling power transmission on nationally known Machine 
Tools, Textile, Packaging, Labeling, Printing, Mining and 
other machinery . . . and for a diversity of products like Lift 
Trucks, Cranes, Mowers, Polishers, Saw Mills, etc. 


Maxitorg Clutches are shipped completely assembled, ready 
to slip onto a shaft . . . no tools required for adjustment, take- 
apart or assembly. Discs ride free in neutral, preventing drag, 
abrasion, heating. Capacities to 15 H.P. at 100 r.p.m., single 
or double, wet or dry. 





Investigate . . . join our “Good Company”’ users. 





Send for Catalog MD9 
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THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER «© CONNECTICUT 
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TUNE IN ‘“‘SUSPENSEI’ =~ 
CBS RADIO NETWORK THURSDAYS 
CBS TELEVISION TUESDAYS 
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@ Increased production facil- 

ities for die castings made 

possible through the famous 

Auto-Lite “controlled metals” 

processes are now available. The opening of the great 

new Lockland plant of Auto-Lite, combined with the 
” enlarged facilities at Woodstock, Illinois, greatly increases 

WD 





Auto-Lite’s ability to furnish high quality die castings. 
THE ELECTRIC AUTO-LITE COMPANY 


Die Casting Division, Woodstock, Illinois 


600 S. Michigan Ave. 723 New Center Bldg. 
Chicago 5, Illinois Detroit 2, Michigan 







ro 


‘ Catalog will be sent on request. 
Write on your company letterhead. 
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Rei? 


What of the Next Twenty Years? 
W 


ITH this issue MACHINE DESIGN celebrates its twentieth anniversary. 
When the first number appeared in September 1929 many of the prin- 
ciples, materials, machines, and processes which are now commonplace 
were either in their infancy or entirely unheard of. For instance, the science of 
electronics, then an important factor in communications, had not yet made an im- 
pression on the machinery field, and the principles of radar and jet propulsion 
were still years away from any practical application. Engineering materials 
which could withstand high stress at temperatures approaching white heat were 
scarcely imagined, and powder metallurgy was a specialized process largely 
confined to the manufacture of filaments for electric light bulbs, and porous 
metal bearings. 

On the Editorial page of the first issue of MACHINE DESIGN Thomas A. Edi- 
son was quoted as saying that mechanization was still in its infancy, from which 
the Editor concluded that “instead of having entered the machine age, we are 
now at its threshold,” going on to say: 

“Already traditional conceptions regarding the invention, development, pro- 
duction and sale of machines are being modified. . . . Manifestations of these 
new developments are appearing in machine design. Barriers that have existed 
for many years are being broken down to afford the profession more freedom 
of action... . . The outcome of these tendencies is that machine design becomes 
the focal point of many activities. It is the clearing house where the fruits of 
discovery, invention and research meet the experience of applied mechanics.” 

The progress which it has been MACHINE DESIGN’s privilege to record as well 
as to stimulate can be attributed in no small degree to the acceptance of ma- 
chine design as the “focal point of many activities.” We shall not venture to 
predict what the next twenty years will bring in new inventions and develop- 
ments for the improvement of man’s lot throughout the world. But of this we 
can be sure—progress will be in direct proportion to the degree of leadership 
assumed by machine designers, the men whose job it is to translate visions into 


reality. 
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Grinder... 
Generaled Lecunale Spherical Surfaces. 
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By William P. Wier Jr. 


Process Engineer 


and Carl F. Weber 


Chief Machine Designer 


Bausch & Lomb Optical Co. 
Rochester, N. Y. 


ECHANIZATION of opthalmic lens grinding, 
M long a dream of optics manufacturers, has be- 

come a reality through development of the 
special machine shown in Fig. 1. Unlike the pains- 
taking hand methods of the past, this machine ob- 
viates the use of loose abrasives, using metal-bonded 
diamond tools in their stead. 

Past practice had been based on the use of heavy 
lapping shells, Fig. 2, pitch being used to hold the 
lenses in place, and multiple stages of grinding and 
polishing. This required the transfer of the heavy 
shells from one spindle to another. Too, the lapping 
shells or plates required frequent correction to main- 
tain accuracy. Although not a direct cost of the op- 
eration, it was an indirect cost of no small propor- 
tions. 

During the early 1930’s, advancements in the field 
of powder metallurgy and grinding wheel manufactur- 
ing techniques led to the development of the metal- 
bonded diamond tools for grinding carbide-tipped 
metal cutting tools. An outgrowth of this applica- 
tion developed when this type of diamond grinding 
tool was applied to the manufacture of optical ele- 
ments for military instruments in an effort to in- 
crease their production. Performance of the tools 
proved to be uniform and economical. 

Before designing the spherical lens generator, how- 
ever, a comprehensive development program was un- 
dertaken to gain fundamental knowledge of efficient 
operating conditions for diamond tools. The data 
obtained on tool performance was utilized to advan- 
tage in the design and operation of this machine. 

Broad objectives for the design of the machine and 
for the process were set up as a goal and are as 
follows: 


1. Give the operator working conditions supe- 
rior to those existing in the optical industry 
generally prior to this time 

2. Make possible precise measurement control 
over all physical dimensions of the lenses 

3. Reduce costs to a point where the manufac- 


MACHINE DESIGN—September, 1949 


turer would receive a reasonable return on 
the investment 

4. Maintain sequential Sow, reduce handling 
costs and process inventories 


All this was to be accomplished at a cost of installa- 
tion and operation consistent with economical amor- 
tization practice. 

Generating spherical surfaces on lens blanks rapid- 
ly and consistently, this machine must generate the 
curves with precision because all subsequent opera- 
tions must interlock exactly to result in high quality 
lenses. 

Generating spherical surfaces on lens blanks rapid- 
tools is not new. Many machines have been available 
in the past for doing this type of work. Success of 
this process is due to the extension and refinement of 
former practices, and the application of automatic 
operation and precision controls into a thoroughly en- 
gineered and integrated process. 


Method of Generation 


Principles of ring-tool generation, on which the ma- 
chine shown in Fig. 1 is based, can be readily vis- 
ualized. Picture a sphere rotatable about an axis 
and a thin-wall hollow cylinder rotatable about its 
axis with the cylinder so positioned that its rim en- 
tirely contacts the surface of the sphere. A point on 
the rim of the cylinder coincides with a point on the 
sphere where its axis pierces the surface as illus- 
trated in Fig. 3. This is the generating position as 
exemplified in the actual machine. It can be seen that 
the axis of the cylinder, if extended, will pass through 
the center of the sphere. This is a prime requisite 
of spherical generation. 

Rotating the sphere about its axis while maintain- 
ing the cylinder in its original position will not 
change the location of the cylinder’s axis with respect 
to the center of the sphere unless irregularities, ly- 
ing on the spherical segment spanned by the cylinder, 
cause the cylinder to tip. If the cylinder has its posi- 
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Fig. 4—Micrometer stop screw determines lens thickness 





Fig. 5—Verniers for making machine settings. Angu- 
lar setting is accurate to a minute of arc and lateral 
setting to a thousandth-inch 


tion rigidly maintained and the rim impregnated with 
an abrasive and rotated, then any irregularities on the 
surface of the spherical segment that tend to tip the 
cylinder would be ground away thus restoring the 
surface of the segment to a true section of a sphere. 

Diameter of the cylinder and angle @ determine the 
radius of curvature generated on a spherical segment. 
If the diameter of the sphere in Fig. 3 were increased 
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and the diameter of the cylinder remained the same 
while maintaining the same relative position of cyl- 
inder rim to sphere axis, then angle @ would become 
smaller. In actual practice the diameter of the cyl- 
inder is kept constant and the radii of curvature are 
controlled by varying angle @. 


Diamond Wheel Is Ring Tool 


If the sphere is replaced with a spindle which has 
a lens chuck mounted in its top and the thin-walled 
hollow cylinder is replaced with a diamond wheel 
mounted on a high-speed spindle, the basic design is 
obtained for the spherical generator. With a lens 
blank in the chuck, the spindle moves up along its 
axis, rotating at the same time, until the lens blank 
contacts the diamond wheel which is rotating at a 
high speed. It can be visualized that feeding the 
lens blank against the diamond wheel results only 
in grinding away glass, thus reducing the thickness 
of the lens blank. It is well to point out that in order 
to generate a curve over the entire surface of the 
lens blank, the blank can be no larger (and preferably 
less) in diameter than twice the length of the diam- 
eter of the diamond wheel projected onto a plane nor- 
mal to the work spindle axis. 

Positions of the cylinder relative to the sphere’s 
axis, other than the one described, can be used for 
generating spheres. These alternative positions are 
better used on highly specialized equipment which 
would be more limited in range of work both in rela- 
tion to size of work and radius of curvature to be 
generated. 

Being set up to produce a specific curve by mak- 
ing angular and lateral settings of the top spindle, 
the machine is adjusted with settings taken from a 
prepared chart. Thickness is set by a micrometer 
stop screw, Fig. 4, mounted on the base, limiting the 
height to which the bottom spindle may rise. In 
view of the fact that close dimensional control must 
be maintained if modern mass production methods 
are to be successful, all scales used in making the 
settings carry verniers, Fig. 5. 


Verniers Aid in Settings 


Angular setting can be made to one minute of arc 
and the lateral setting can be made to 0.001-inch. A 
trial piece is run and measured with a spherometer 
which measures the radius of curvature to 0.0002- 
inch and surface accuracy to 0.0001-inch. The set- 
tings are then readjusted and the run started. Pe- 
riodic checks are made on the curve so that the ma- 
chine may be adjusted for wheel wear. 

Cycle of operation is as follows: The operator 
places a lens blank in a mechanical chuck and ac- 
tuates two starting buttons which are in series. These 
two starting buttons necessitating the use of both 
hands, make it impossible for the machine cycle to 
start while the operator has a hand near the grind- 
ing wheel. When the start buttons are depressed the 
bottom spindle, carrying the lens in its chuck, ro- 
tates at 200 rpm and rises. The motivating force for 

(Continued on Page 178) 
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fi ‘ching process, to prepare metal surfaces for 

microscopic examination and photography, de- 
veloped by the Ford Motor Co., is unique in that 
it utilizes ionized atoms. Known as cathodic vac- 
uum etching, it enables the taking of unusually 
clear photographs of flow lines resulting from high- 
pressure forging operations. The metal sample is 
placed in a partial vacuum with argon gas as il- 
lustrated above. Twelve thousand volts of elec- 
tricity are charged into the vacuum, creating argon- 
ions which bombard the metal surface and knock 
off minute particles. 

Comparison of the structure pattern produced by 
the best chemical etching method revealed that 
the new cathodic treatment brings out the true 
microstructure of the metal with greater detail and 
clarity. For example, a special pressure-rolled 
Ford front-wheel spindle showed no superficial 
layer of flowed metal when examined experiment- 
ally by the usual microscopic technique. Cathodic 
bombardment etching, however, revealed the en- 
tire superficially rolled structure, showing indi- 
vidual flow lines which indicated that deformation 
was only 0.005-inch deep. 
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Glass windows, below, designed to permit 
silver soldering without damage to microwave 
guide systems have been developed by Sylvania 
Products Inc. Elimination of bending stress in the 
window glass is the result of applied research 
work done by Messrs. Martin, Pease and Roberts 
of the company’s electronics division in which glass 
and Kovar have been combined through the use 
of special sealing techniques. Dimensional toler- 
ances of the windows range from plus or minus 
0.005-inch to plus or minus 0.0005-inch. Glass tol- 
erances vary from 0.001 to 0.000l-inch. Glass- 
metal seal strength is increased by beveling one 
or both sides of the Kovar section. 
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Vacuum-actuated diaphragm cutomatical- 
ly shuts off the valve when fluid reaches a vent 
in the outlet tube of the gasoline-pump nozzle 


illustrated above. This prevents overflow of fuel 
tanks during the filling operation, freeing the at- 
tendant for other servicing. Vent shown in draw- 
ing, above, is connected by tubing to a vacuum 
chamber behind the spring-loaded diaphragm. 
Venturi action of gasoline flowing through the 
main valve decreases the pressure in the vacuum 
chamber through a small orifice between the cham- 
ber and gasoline passage. At the same time, 
fresh air enters the lower end of the vent tube and 
replaces the air being drawn out of the vacuum 
chamber, preventing a drop in pressure and keep- 
ing the diaphragm in the cocked positon. 

When the fluid level in the tank rises to the vent, 
flow of air to the vacuum chamber is stopped, caus- 
ing a pressure drop in the chamber. With this de- 
crease inpressure, the diaphragm moves to the 
right pullifg two rollers with it from their cocked 
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position in the trip rod end. As they reach the 
elongated slot in the trip rod assembly, the rod is 
pulled down by the main valve spring, acting on 
the valve stem and operating handle, and the main 
valve snaps shut. The vacuum chamber then re- 
turns to its normal pressure and release of the 
operating. lever allows the spring-loaded dia- 
phragm to return the rollers to their cocked posi- 
tion, ready for operation. Built by Buckeye Iron 
& Brass Works, Dayton, Ohio, the valve is designed 
for a minimum if 7 psi pump discharge pressure 
for satisfactory operation. 


Spark recording, employed on the novel ac- 
celerometer shown schematically at top of next 
page, provides instantaneous indication as well as 
a readily available record on a paper chart. De- 
veloped for the U. S. Air Force by the National Bu- 
reau of Standards, the unit fits into a standard 
rate-of-climb indicator case and withstands shock 
and vibration of at least 15g, making it suitable for 
mounting on aircraft instrument panels. 

Mounted on a shaft and restrained by a helical 
spring, a sliding bob serves as the acceleration- 
sensitive device. Varying displacements of the bob 
from its rest position is permanently recorded on 
the chart by a repetitive high-voltage spark occur- 
ring at the position of the bob. Instantaneous in- 
dication is obtained because the punctured record 
paper is visible through the transparent front of the 
case. 

Power from a small synchronous timing motor 
drives a roller shaft which feeds the paper through 
the instrument. As the paper passes across the 
face of the instrument it is punctured by sparks at 
a 60-cycle repetitive rate. The writing electrodes 
consist of a nickel tip projecting from the bob and 
the edge of a narrow strip mounted on the inside 
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of the cover directly over the nickel 








tip. High voltage is provided by a oO 
small spark coil, current being brought 
to the bob through insulated banana 


Motor 











plugs so that removal of the cover for 
loading the record will cut off voltage 
to the electrodes. 

Linear speed of the chart is about 6 
inches per minute. A 35-mm single- 
weight photographic paper without 
emulsion is used but has a chemical 
treatment to intensify the spark trace. 
To operate on aircraft 28-volt source 
of direct current, a vibrator is em- 
ployed in the usual way to produce 
60-cycle current for the motor as 
shown in the circuit diagram at right. 
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—=— Spork coil 


a Spork gop 








Because of the power dissipation of 
the small spark coil, operation by a 
repetitive voltage “pip” is desirable. 
This pip is supplied by the inductive 
decay of the vibrator coil on the “break’’ of its 
main reed contact. 

In Laboratory performance tests, the accelerome- 
ter successfully withstood shock and vibration of at 
least 15g units of acceleration. Paper Speed was 
uniform to within a few per cent. Records obtained 
were easily interpreted and adequate for resolving 
detail of amplitude not less than 2 per cent of total 
record width. 
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Intermittent mechanism, having unequal 
time intervals, together with equally spaced lighting 


w flashes makes possible the projection of standard 
* 24-frame per second motion picture film on a tele- 


vision camera requiring a basic rate of 30 frames 
per second. This intermittent is a three-sided 
Geneva, driven by a synchronous motor and is 
shown schematically at top of next page compared 
with a standard mechanism for theater projection. 
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Alignment of bearing cap 
without distortion is assured for 
the connecting rod, right, through 
unusual design involving a frac- 
ture at the mating surfaces. De- 
veloped by the Parks Engineer- 
ing Co., the rod illustrated is 4615 
steel, carburized and hardened 
to Rockwell C 60-62 at the large 
end with a 0.030-inch case after 
grinding. Design is such that the 
fracture is limited in area and is 
determined by general size of the 
rod, stock thickness around the 
bore and bolt size. 

Distortion is eliminated through 
design and heat treatment to the 
extent that the bore will be with- 
in 0.0002-inch, TIR, after being 
taken apart and reassembled. 
This alignment feature is ob- 
tained without additional manu- 
facturing cost. Because the mat- 
ing parts are fracture-fit, there 
can be no slippage between the 
cap and rod in service when the 
screws have proper _ torque. 
Screws remain effectively locked 
without the use of locking de- 
vices because of the uniform 
torque applied in assembiy. 
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For example alternate frames remain in place in 
the film gate 1/10-second longer than the preced- 
ing frames. This together with speedy pulldown 
allows the short-duration light pulses, which flash 
regularly 60 times per second for 1/1200-second, 
to flash twice through the first frame, three times 
through the second, twice through the third, three 
times through the fourth and so on. Spacing of 
these light flashes is shown schematically at left 
compared to standard projection lighting. 

Projection of film is direct upon pickup tube of 
the television camera, scanning in the tube being 
synchronized to follow the rate of the light pulses. 
It begins to scan immediately upon the cessation 
of each light flash, or during the unlighted intervals. 
Scanning during these unlighted intervals is pos- 
sible because of the light-storage properties of the 
pickup tube on the television camera. The scan- 
ning is interlaced 2 to 1 so that 60 fields and 30 
complete frames are scanned per second while the 
average speed of the film remains at 24 frames per 
second. Because flash lighting is used in this RCA 
projector, the mechanical shutter mechanism is 
obviated. Also adequate light is provided with 
negligible heating of the film or film gate, allowing 
projection of a single frame as a still without dam- 


aging the film. 
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Fig. 1—Group of sketches 

showing typical types of 

chutes and some representa- 
tive workpieces 














How parts are fed from hoppers and positioned for automatic assembly 


By Charles E. Kraus 


President 
Kraus Design Inc. 
Rochester, N. Y. 


N a previous article* the general problem in auto- 
matic machines of presenting workpieces in an or- 
derly fashion was outlined and the several most 

common hopper feeding devices were broadly dis- 
cussed. In the application of automatic parts handling 
equipment, the hoppering is only one of several steps 
leading to the final positioning of individual work- 
pieces. Means must be provided for moving the work- 
pieces from such devices, often providing additional 
orientation, many times arranging for a different di- 
rection of approach, and finally the actual transfer 
or positioning of the pieces into fixtures, nests, etc. 
The diversity of methods or devices which are of 
value, and their almost unlimited modifications, make 
them rather difficult to present in a short article. 
However, there are many more or less basic methods 
and devices used for each of these several purposes. 
In the following brief discussion of a few of these, 





**Hopper Feeds—Basic Types and Their Design’’ by Charles E. 
Kraus, MACHINE DESIGN, Feb. 1949, Page 116. 
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Fig. 2—Jump device for use with a chute fo reject inproper- 
ly positioned pieces. Rubber friction rolls meter the pieces 























Fig. 3—Chute arrangement designed with reduced contact 
surface to cause unwanted parts to fall from the track 


the designer may find useful ideas or leads, applicable 
to problems he may have. 

CHUTING METHODS: The most neglected and, from 
the standpoint of continuous trouble-free operation, 
the most important problem is that of guiding or 
moving the workpieces in a controlled fashion. Infor- 
mation on hoppers, turnabouts, escapements, inser- 
ters, etc., is extremely difficult to find. But when 
it comes to chuting means and related problems and 
possibilities, the designer is almost entirely on his 
own. It is therefore a wise precaution to investigate 
the chuting possibilities of a workpiece before pro- 
gressing to other phases of the handling problem. 
As a matter of fact, the chuting problem may define 
many of the related problems since, due to the nature 
of many workpieces, chuting may only be con- 
venient or possible in a limited number of ways. 
Where this is the case, not only is the hopper af- 
fected, but also the orientation and inserting devices. 


Typical Chute Sections 


Shown in Fig. 1 is a sketch of various typical 
chute cross sections, together with some represen- 
tative workpieces. These chutes may be a simple 
rail or rod as shown at (a), a channel with or with- 
out a restraining cover as at (b), a semienclosed 
channel as at (c), or a completely enclosed channel 
as the tube section shown at (d). Obviously these 
chute outlines can be designed or obtained by vari- 
ous methods which are often dictated by specific 
requirements. For example, (e€) shows a chute 
built up of posts and strips, serving the same pur- 
pose as the semienclosed channel shown at (b). 
This construction is advantageous for building 
twists and curves. The section at (f) shows the 
use of a spring which may be wound to required 
cross section, and which often has advantages over 
the solid tube section shown in (d). 

It is well to remember that extraneous material or 
faulty workpieces cause as much trouble as almost 
any other single factor involved in the automatic 
handling of loose pieces. Chutes should be, where 
possible, self-cleaning and should always be acces- 
sible throughout their length with provision for re- 
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Fig. 4—Simple gravity type stacker. Height of stack must 
be short or soeed of withdrawal uniform to obviate free 
falling of the workpieces 


moving manually, if necessary, any obstructions. Too 
much attention cannot be given to this point. 

Difficulty is often encountered in chuting pieces of 
low density, pieces having irregular shape, or pieces 
which, by their nature, present poor contact angles 
with each other, and tend to stick easily. Auxiliary 
devices are frequently used in such cases. These de- 
vices may be simple air jets, vibrators, or various 
types of positive or friction-driven feed rollers or 
pushers. 

In addition to the type of chutes discussed in the 
foregoing, oftentimes it is not only advantageous 
but necessary to resort to conveyors, enclosed air or 
suction transfer means, or other more or less positive 
methods for moving from oue position to another. 

ORIENTATION PROBLEMS: Where it is not possible 
or practical to completely orientate the workpiece in 
the hopper, the designer has a great many other 
ways of further orientation. A method ‘sometimes 
overlooked, but simple where it can be applied, is in 
conjunction with the chute. In Fig. 2 is*shown the 
use) of a jump or open spot in the chute, together 
with a selection device or interference, which is ar- 
ranged to pass good pieces or those that are posi- 
tioned as desired, and to by-pass faulty pieces or 
those improperly positioned. This is a very success- 
ful method, not commonly used, but capable of al- 
most infinite variation. It can also be used as a 
hopper by-pass for certain types of hoppers which 
must have an unobstructed delivery and, in addition, 
its possibilities as a sorter are excellent. It is near- 
ly always necessary to provide some sort of metering 
device preceding the jump section, to prevent pieces 
coming down too close together. This may be done 
in many ways. In Fig. 2 it is accomplished by two 
slowly rotating rubber friction rolls. 

By reduced contact surfaces, twists or other means, 
it is possible to overbalance tangled, bent or faulty 
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Fig. 5—An interference escapement mechanism which pushes 
incorrectly positioned parts over an obstruction to reverse 
position and re-enter the feed chute 


pieces, Fig. 3. Another common method can be de- 
veloped using rails or interference points, so that 
pieces properly positioned are allowed to move unob- 
structed and pieces reversed or improperly positioned 
are dislodged from the chute. A word of caution 
should be inserted at this point. Both devices shown 
in Figs"2 and 3 rely on the action’ of moving pieces, 
and many unpredictable things can happen to such 
parts. Bouncing can allew unwanted pieces to miss 
the knock-off or may. reject a high percentage of 
wanted ‘parts. Occasionally such devices can be in- 
corporated-within the confines of the hopper, so that 
dislodged ‘pieces will recirculate. 


AAs 


‘Altering Positions in Stacking 


Another problem related to chuting and orientation 
arises when the hopper, for example, delivers the 
pieces side-by-side and it is required that they be 
delivered to the final positioning device end-for-end, 
or vice versa. Fig. 4 illustrates a simple gravity type 
stacker which can often be used to advantage. One 
precaution should be taken, however, in the device 
as shown. The height of the stacked workpieces 
either must be very short or the speed of withdraw- 
ing the pieces from the stack must be uniform or 
within the time required for the pieces to slide 
onto the stack from the inclined chute section. The 
obvious reason is that the pieces can, and frequently 
do, get out of position in the stack if they are given 
the opportunity to drop freely. Such devices can 
often be incorporated in the inserting mechanism or 
immediately adjacent, so that only a few pieces are 
in the altered or stacked position. 

If it is not possible to obtain proper orientation :of 
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SECTION A-A 














Fig. 6—Above—Positive latch escapement device which 
delivers one piece per cycle. Reversed parts are trans- 
ferred to another<shute 


Fig. 7—Below—An index wheel fe d mechanism which is 
fed by a metering wheel from a lined chute. . The index 


wheel directly feeds a transfer arm inserting device 
4 Ai si a 
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the workpieces from the hopper by any of the meth- 
ods as mentioned, there are numerous special me- 
chanisms which can be designed specifically for this 
purpose. Nearly all such devices require synchroniza- 
tion with the inserting device or machine, and act 
as a valve or escapement in the line. In Fig. 5 is 
illustrated a simple and useful method which can be 
used with certain types of workpieces. This may 
be described as an interference escapement. In opera- 
tion, if the workpiece is properly positioned it is 
allowed to move directly down the chute. If the work- 
piece is not correctly positioned, it interferes with 
the escapement device, is pushed out of the chute and 
can be arranged to pivot about an obstruction and 
fall properly orientated down a connecting “Y” to 
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) ve wy 
Fig. 8—An index wheel feed device which accepts parts 


directly from a chute. Parts not properly orientated con- 
tinue around to enter the chute properly aligned 


the lower chute. The two pins are moved in and out, 
in opposite directions, by means of a linkage which 
is not shown. 

A somewhat similar mechanism operating on a 
slightly different principle is shown in Fig. 6. A 
slide mechanism is arranged with a spring latch in 
such a manner that it will not catch on a piece that 
is ._properly positioned, thus allowing this piece to 
fall directly into the chute. However, if the piece is 
not correctly positioned, the latch positively engages 
the piece and transfers it to a position above an 
auxiliary chute section, releasing it on the back stroke 
to fall free. These two lower chute sections can each 
be given a 90-degree twist and can be brought into 
a common delivery chute. This latter device can 
be used as a positive escapement, as it will deliver 
one workpiece only for each cycle. They are, how- 





ever, generally of somewhat limited application in 
automatic machines. 

Index-wheel type mechanisms, representative of a 
class of device which is very versatile in its applica- 
tion, are illustrated in Figs. 7 and 8. Workpieces 
obtained either directly from a chute, or metered one 
at a time, enter nests in the wheel which is indexed 
to carry the workpiece to a discharge point. Various 
interferences, spring grippers or spring stops can 
be devised to prevent the piece from leaving the wheel 
unless properly orientated. The piece may be allowed 
to fall by gravity, or it may be pushed down by 
a plunger. 

In the latter case, some type of positive or spring- 
loaded stop is used which will prevent the piece mov- 
ing if improperly positioned. Pieces which do not 
leave the wheel in this position are carried around to 
a bottom discharge point, which reverses their position 
relative to the chute into which they are allowed to fall. 
Devices of this nature require a certain amount of stor- 
age chute capacity inasmuch as they themselves may 
store one or more pieces in the wheel during normal 
operation. 

It is not always necessary that such devices index 
to loading or discharge positions, and they often 
can be made to rotate uniformly. Also, the discharge 
from the device may be at the nest opening, fed by the 
the incoming chute. This is particularly the case 
where the piece must be orientated in the opposite 
plane to those shown in Figs. 7 and 8. To rotate 
the piece in the other direction, recourse can be 
made to push-off devices or mechanical roll-overs, 
which tip the piece into an offset chute connecting 
to the discharge chute. 

Usually, trouble is caused by extraneous matter, 
chips, faulty or foreign pieces, faulty adjustment of 
clearances, or other factors under the control of the 
user, but the designer must allow as much as possible 
for such foreseeable troubles in his designs. Under- 
oiling or over-oiling of mechanisms, and oil or other 
liquids brought in by the workpieces oftentimes cause 
trouble, and all of these factors must be kept in 
mind when developing handling equipment. 

No mention has been made of any but mechanical 
methods in this article. The use of photo-cells, mag- 
nets, capacitors, resistors or other means to control 
electrical or mechanical ejectors, etc., is beyond the 
scope of this article, and the designer should, of 
course, investigate all possible means before de- 
ciding upon a specific method. However, the simple 
and foolproof is often overlooked. Properly developed, 
designed and built, all the described devices have 
given reliable service and show low maintenance 
costs. 





Correction 


In the article “Planetary Thread Roller Utilizes 
Triple Dies” (MACHINE DESIGN, July 1949, Page 130), 
it was erroneously stated that the production rate of 
the Batchelder thread roller was 750 pieces per hour. 
This should have been 750 per minute. Instead of 
being extremely slow, as indicated, this machine is 
actually the fastest of its type in existence. 
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By C. L. Vandeman 


The Lowe Brothers Co. 
Dayton, O. 


Fig. 1—Above—High gloss synthetic-base finish ap- 
plied to a Kearney & Trecker milling machine 


Fig. 2—Right—Laquer-base finish applied to a Cin- 
cinnati milling machine 


ECAUSE an understanding of paint charac- 
B teristics and a background of practical exper- 

ience are valuable when specifying the paints 
best suited for a particular application, this article 
will discuss finishes and the general practice for 
painting industrial equipment, Fig. 1. Paint coatings 
commonly used on machines today fall roughly into 
three classes—oleoresinous, lacquer (pyroxylin), and 
synthetic-base coatings. 

Oleoresinous base primers and enamels, termed 
“oil-base” coatings, were originally natural fossil 
gums with linseed oil to form the vehicle. Synthetic 
resins have now largely replaced the fossil gums, and 
linseed oil has been supplemented with other paint 
oils, with a net result of improved drying and bet- 
ter control. This type of coating dries by oxidation, 
sets up slowly, and requires overnight to dry. It has 
good brushing qualities, has good durability when 
designed for that purpose, and is still widely used on 
farm implements and many other machines, espec- 
ially where brush application is preferred. 

Lacquers are pyroxylin coatings. In Fig. 2 is il- 
lustrated the result with this finish when applied 
to a milling machine manufactured by the Cincinnati 
Milling Machine Co. Of chief interest is the type of 
lacquer made from nitrated cotton dissolved in suit- 
able solvents. To this solution is added a plasticizer 
or softening agent, resins to provide build and better 
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adhesion to the surface, and thinners which are non- 
solvents. This gives a clear lacquer to which pigments 
are added to produce the desired color. Unlike oil-base 
finishes, lacquers dry by evaporation in as little as 
five or ten minutes. This fast drying feature results 
in a cleaner film, free from the line and dirt which 
settles on slower drying finishes. It also contributes 
to quick production. Lacquers do not brush well un- 
less specially formulated; they give best results when 
sprayed or dipped. 

Synthetic primers and enamels are now replacing 
lacquers and oil-base coatings for many uses. This 
discussion will be concerned principally with the 
glycerol phthalate type commonly called alkyd. The 
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air drying alkyd synthetics, as compared to oil-base 
coatings, are quicker setting (time required*to dry 
dust free), adhere better, and have better gloss and 
color retention. They can be made highly resistant 
to acids and alkalis. Compared with lacquers they 
cannot match the speed of drying, but do have better 
build and gloss retention, can be made more resistant 
to abrasion, and are more durable under outside ex- 
posure. An example of this finish as applied to a 
milling machine manufactured by the Kearney & 
Trecker Corp., Milwaukee, is shown in Fig. 1. 

The baking type of alkyd synthetics is the stand- 
ard finish on many products like electric refrigerators 
and washing machines. These alkyds are usually 
modified with urea or other resins to shorten the 
bake or to give them greater resistance to fats, 
soaps, and alkalis. Other resins which are coming 
into greater use are chlorinated rubber and vinyl 
resins. Chlorinated rubber coatings are doing a fine 
job on paper mill machinery where exposure to mois- 
ture and alkalis caused early failure of other paint 
coatings. Vinyl resins are used chiefly in baking 
enamels and show good resistance to alkalis, soaps 
and many chemicals. 


METHODS OF APPLICATION: Years ago most ma- 
chines were painted by brush, except in fields where 
dip applications were standard procedure. Brushing 
was gradually replaced by spray application. The 
swing from-brushing tq ‘spraying was speeded con- 
siderably by. the introdiaction of lacquers and the 
quicker setting synthetics which are not suitable for 
brushing. In general, spray application saves time 
and labor over brush application and in most cases 
will produce a better: lookitig: finish. 

Dip application, consiafialt of immersion in the 
tank of paint, is most practical with objects which, 
because of shape and design, drain freely and where 
the mixture in the tank can be renewed frequently. 
In mass production the objects are usually hung on 
a conveyor with hooks, or in a basket if parts are 
small, and the dipping is an automatic operation. 
Dip application does not have the wide usage of 
spray application because it is not practical for small 
scale or occasional painting. Many paint coatings lack 
the flowing characteristics for a good dip job, or 
do not have stability in an open dip tank. 


Selecting The Right Finish 


Having considered the types of paint coating which 
are available and the importance of a suitable fin- 
ish, three important questions should be raised: 


1. What is the expected life of the machine and in 
what price class does it fall? 

2. What are the conditions of service to which the 
machine will be exposed ? 

3. What type of surfaces (cast iron, sheet steel, etc.) 
will be finished ? 


LIFE OF THE MACHINE AND PRICE CLASS: An auto- 
mobile requires a much better finish than a child’s 
coaster wagon because of the wide difference in price 
and because the finish on a car is expected to stand 
up for 3 to 5 years under all kinds of weather. The 
finish on a bathroom scale or a metal waste basket 
should have sales appeal, but the finish on an elec- 
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tric refrigerator or an automatic washing machine 
must have in addition, durability under exposure 
to moisture, fats, hot water, and soap powder. 


CONDITIONS OF SERVICE: One finish may give per- 
fect satisfaction on interior equipment but break 
down in a short time on outdoor equipment. Certain 
parts such as boilers or airplane cylinder assemblies, 
operating under high temperatures, will ‘discolor or 
completely break down paint coatings unless formu- 
lated for that condition. Since colors like white or 
light shades will discolor at continued heats of 150 
F or above, most finishes for hot surfaces are lim- 


ited to black, with a possibility of dark browns, 
greens or dark grays. Machines such as lathes, high- 
speed grinders, milling machines and gear hobbers 
have a continuous flow of cutting oils over the work 
and tools. Finishes for these machines must not soften 
or break down under these conditions. Packing and 
canning machinery may be exposed to fruit and 
vegetable juices and also to cleaning agents when the 
machine is washed down after the run, requiring 
individual treatment depending upon the severity 
of the juices and cleaning agents. 


Surface Governs Application 


TYPE OF SURFACE AND ITS PROPER TREATMENT: A 
machine may have several different types of sur- 
faces, cast iron, steel plate, sheet steel, alum- 
inum castings, and die castings. A practical fin- 
ish for the complete machine must adhere firmly 
to each of the surfaces employed and the final effect 
should minimize if not completely hide the natural 
differences in these materials. 

Cast Iron: There are many operations in transform- 
ing a rough casting as it comes from the mold into 
a finished machine part. Figs. 3, 4, and 5 show a 
typical casting from the time that it has been 
snagged and ground until it finally emerges as a 
part of the Harris Seybold Co. paper cutter. These 
illustrations make clear that a high quality finish is 
possible only where every step in preparation of the 
casting is properly carried out and a sound system 
of finishing is used. 

It is elementary that a casting must be blasted with 
sand or steel grit to remove all sand from inside and 
outside surfaces. The next step is to snag and grind 
off all burrs and sharp corners, in preparation for 
painting. At this stage the cast surface is suscept- 
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ible to rust and should be primed without delay. If 
castings, due to lack of inside storage, are stored 
outside before they are used, a primer should be 
selected with adequate corrosion resistance for the 
maximum period of storage. This will not interfere 
, with the seasoning of the casting and will save a 
costly cleaning operation to remove rust. 

Since the average casting is rough and full of 
waves even after careful grinding, one or two coats 
/™ of paint cannot be expected to give the same result 
¥ as on smooth sheet steel. If a smooth or “built-up” 

finish is required, this is done by filling all low spots 
' with several coats of paste filler, usually applied with 
a broad flexible knife, and followed with a sanding 
operation. This should be followed with a sealer coat 
and one or two coats of finishing enamel or lacquer. 





Operations necessary to produce a finish of this 
quality are given later in this article. 

Some manufacturers using small cast iron parts 
such as electric-motor frames are using a one-coat 
wrinkle finish on the housing. This requires a baking 
operation and is only practical where the cast iron 
parts can be finished prior to assembly and are not 
liable to damage in completing the machine. 

Massive machines such as hydraulic presses are 
usually primed and given a coat of enamel without 
any attempt to disguise the rough cast surface. In 
such cases an eggshell gloss enamel gives a better 
appearance than a full gloss enamel. Many types of 
equipment are given a “shop coat” to be followed 
with a finish coat after erection. Too often these 
shop coats are chosen for speed of drying and low 
price per gallon. They not only fail to protect the 
casting during shipment and storage but are much 
too brittle to effectively serve as a primer under the 
finish coat to be applied after installation. A much 
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better practice is to use a good primer with anti- 
corrosive properties in place of the short-lived shop 
coat. 

Steel Plate: Where the base or frame of the ma- 
chine is welded steel plate, irregular beads of weld 
metal are left along the joints. If these irregulari- 
ties can be removed with a portable grinder, the im- 
proved final finish is well worth the cost. An alterna- 
tive is to use a fillet putty. While steel plate does 
not have the surface flaws of cast iron, many manu- 
facturers use much the same finishing system to se- 
cure a first-class job. 

Sheet Metal: Effective cleaning is essential to a 
good paint job on sheet metal. For small operations 
the sheet is often cleaned with painter’s naphtha 
followed with lacquer thinner. For large operations 







Fig. 3—Left—Having been sandblast- 
ed, snagged and ground, this knife- 
bar casting is ready for painting 








Fig. 4—Below—After priming, filling, 
sanding and sealing, casting is ready 
for assembly 






Bonderizing (Parker Rust Proofing Co., Detroit) is 
effective. Many plants have three or five-stage clean- 
ing operations such as those set up by Oakite Produ- 
ucts Inc., New York City or Wyandotte Chemicals 
Corp., Wyandotte, Michigan. The three-stage system 
usually consists of three adjacent tanks with a hot 
alkali solution in the first, a clear water rinse in the 
second and chromic rinse in the third. 

In the case of terne plate or smooth cold-rolled 
steel, a phosphoric acid wash following the ordinary 
cleaning operation is recommended to etch the sur- 
face and improve adhesion of the paint coating. The 
Neilson Chemical Co., Detroit has developed this 
treatment. 

Sheet metal parts such as guards and hoods should 
have a good alkyd synthetic primer followed with the 
standard finish coat used on the balance of the ma- 
chine. Heavier gage sheet is used together with cast 
steel on many types of farm machinery. In this field, 
however, a single coat of enamel is the general rule 
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in which case it should be a weather resisting oil-base 
enamel or synthetic enamel. Manufacturers‘ of elec- 
tric controls and switchboard prefer a baked syn- 
thetic enamel for its durability and resistance to mars 
and scratches. 

Hammered finishes and similar novelty effects 
offer the advantage of hiding scratches and roll marks 
in the sheet sheel. In the air-drying quality, these 
finishes are short-lived and practical only on inex- 
pensive gadgets. The same finish in a baking quality 
has proved practical and serviceable on automobile 
heaters and vacuum sweepers, for example. Wrinkle 
finishes are also used on many similar products. 

Aluminum Castings: Paint coatings do not readily 
adhere to aluminum castings. A treatment with 
“Metalprep” (Neilson Chemical Co.) or some other 
phosphoric acid wash will go far to correct this short- 
coming. An alkyd synthetic-base primer will also 
have better adhesion than an oil-base or lacquer 
base primer. Like cast iron, aluminum castings re- 
quire filling and sanding for a built-up surface. Be- 
cause of minute blow holes the filling operation of- 
fers problems, however, not met in cast iron sur- 
faces. 

Die Castings: As with aluminum castings, paint 
coatings do not have good adhesion to die castings 
without special treatment. A high bake finish is 
recommended wherever possible. If air drying coat- 
ings must be used, a phosphoric acid wash or similar 
treatment to etch the surface is a “must” to insure 
a good bond between primer and metal. 

Chromium Plated and Ground Surfaces: While 
chrome plate is rarely painted, there are exceptions. 
For example, where a chromium finish is required 
on the rim of a handwheel, it is easier to plate the 
entire wheel. The hub and spokes are given a phos- 
phoric acid wash and then painted to match the 
balance of the machine. Ground rims of pulleys, 
whether flat or V-shaped, are usually given a clear 
or transparent blue coating to guard against rust in 
transit and storage. Recommended finish is a syn- 
thetic-resin modified lacquer. 


Detailed Finishing Systems 


Following is the outline of a complete built-up 
finishing system which, with minor variations, is 
standard with the majority of machine tool builders. 
The system involves alkyd synthetic primers, a choice 
of synthetic or lacquer-base fillers, and lacquer-base 
top coats. Synthetic-base primer has shown definite 
superiority over oil-base or lacquer-base primers for 
adhesion to cast iron, cast aluminum, steel plate, 
and sheet steel. The system produces an eggshell or 
semigloss topcoat which is standard. Fig. 6, an 
American Machine and Foundry Co. mixer and Fig. 
7, a Miehle Printing Press & Mfg. Co. printing press 
illustrate the result obtained when this finish is used. 


CAST IRON SURFACES 


1. Preparation of Surface: All castings should be 
blasted with sand or steel grit to remove all trace 
of sand from interior and exterior surfaces. All 
burrs, fins and humps should be removed by 
chisel or portable grinders 

2. Priming: Spray with one coat of synthetic primer 
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light gray. For sealing interior of gear cases, 
spray with one coat of pyroxylin gear-case sealer. 
This sealer must have good adhesion to the bare 
casting and withstand constant immersion in 
lube oil at working temperatures. The popular 
colors are red oxide, ivory, yellow, or white 


. Filling Major Castings: Use pyroxylin filler light 


gray or synthetic filler light gray. Use in full body 
and spot glaze all deep flaws and cavities in 
casting. Next, reduce filler slightly with recom- 
mended thinner and glaze two or three successive 
coats over entire cast surface using flexible glaz- 
ing knife and rubber pad. When dry, rough sand 
with No. 100 production sandpaper, and finish 


sand with 120 or 150 grade 
. Filling Small Castings: Reduce filler as recom- 


mended and spray two coats, allowing thinner to 
flash out between coats. When dry, sand with No. 
120 production sandpaper. Prominent parts such 
as levers may need a complete sanding but many 
of these small castings require only a_ scuff 
sanding 


. Sealing the Filler: Spray one double coat of py- 


roxylin sealer light gray. Machining and assembly 
usually follow this stage in the finishing schedule 


. Cleaning (after assembly and tests): Clean en- 


tire surface with brush dipped in mineral spirits 
and lacquer thinner (mixed about equal parts). 
Wipe dry with clean rags 


. Patching and Masking: Spot glaze all damaged 


spots with Non-Shrink pyroxylin putty. This putty 


- will dry while the machine is being masked. Mask 


all plated and polished surfaces (not to be painted) 
with paper shields and masking tape. After ma- 
chine is completely masked, sand the putty and 
blow off dust 
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8. Sealing: Spray one full coat of pyroxylin sealer 
light gray. This seals the patched surface and in- 
sures a uniform background for the finish coats 

9. Finish Coats: Spray two successive coats of 7-B 
standard machine tool gray lacquer 

10. Clean Up: Remove masking shields and tape. 
Attach name plates and send to shipping room. 


SHEET METAL PARTS 


1. Preparation of Surface: All metal must be free 
from rust, mill scale, grease and dirt 

2. Priming: Spray coat of synthetic primer light gray 

3. Finish Coat: Spray one or two coats of 7-B stand- 
ard machine tool gray lacquer. 


Where the price of the machine will not justify 
a built-up finish, a pebble finish may be used at 
a much lower cost. In April, 1942 the War Production 
Board issued their limitation order prohibiting the 
filling operation on machine tools in an effort to 
speed up production. The resulting finish was such 
a “let down” from their previous standard that many 
manufacturers adopted a pebble finish as a means of 
camouflaging the roughness of the casting. Due to 
the restriction to one finish coat over the pebble 
coat, the resulting job was rough and harsh, making 
it difficult to wipe off sludge and grease. Freed from 


Fig. 5—Below—Knife-bar casting assembled with other parts 
into a Seybold paper cutter and painting completed 


Fig. 6—Right—Glen mixer illustrates what a complete built- 
up finish can add to appearance 
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war restrictions the pebble finish has now been great- 
ly improved so as to permit easy cleaning of the ma- 
chine, and still shows a marked saving over the 
smooth finish. Following is an outline of operations 
for producing a pebble finish on cast iron. 


PEBBLE FINISH FOR CAST IRON SURFACES 


1. Priming: Spray one coat of synthetic primer light 
gray. At this stage in the finishing schedule cast- 
ings should be sent through machining and as- 
sembling operations 

2. Cleaning (after assembly): Clean entire machine 
with brush dipped in mineral spirits and lacquer 
thinner (mixed about equal parts). Wipe dry with 
clean rags 

3. Patching and Masking: Touch up with brush any 
bare spots due to grinding and fitting, or to dam- 
age in primer coat, using pyroxylin sealer light 
gray.. Patch any bad cavities in casting with 
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Non-Shrink pyroxylin putty. No sanding. Mask 
all plated and polished parts which should not be 
painted, using paper shields and masking tape 

4. Pebble Coat: Spray one spatter coat of pyroxylin 
filler light gray, reduced 3 to 1 with lacquer 
thinner. Drying time is 1 hour. In applying the 
Pebble Coat, use 765 cap and E needle with the 
MBC DeVilbiss gun, or equivalent. Use 15 to 20 
psi pressure on material bucket, and a maximum 
of 15 to 20 psi atomizing pressure. Adjust spray 
gun for the spatter action. 


5. Finish Coats: Spray one double coat of 7-B stand- 
ard machine tocol gray lacquer. Drying time is 15 


Fig. 7—Design is enhanced by complete built-up finish as 
evidenced by its application to a Miehle printing press 


‘minutes. Then spray one double coat of clear 
lacquer. Drying time is 15 to 30 minutes 

6. Clean Up: Remove masking shields and tape. 
Attach nameplates. 


The subject of finishing is important. An attrac- 
tive and well chosen finish will make favorable first 
impressions. A durable, easily cleaned, and attractive 
finish not only protects the machine in service but 
also is a trademark of quality. 


Mechanical Differential Controls Torque 


Ucmmnc a mechanical differential, torque con- 
trol illustrated offers a high degree of accuracy 
combined with compactness and simplicity. In addi- 
tion to the differential, two other elements are 
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required—a torque-sensitive device mounted on the 
drive shaft, and a transmitter to relay the information 
to a torque-regulating system. The illustration shows 
a design developed by the Milwaukee Lock and Mfg. 
Co. The torque-sensitive elastic drive element may be 
seen at the lower left-hand corner, and consists of 
slender radial beams or leaf springs through which 
the power is transmitted between line shafts. 

As the load increases, angular deflection of this 
drive element increases in direct proportion, the two 
main pick-up gears as well as the power shafts being 
out of phase by this same angle. Mounted with its 
inputs across the two pick-up gears, the differential 
gives as its output a measure of the angular difference 
between the driving and the driven shafts. Since this 
angular deflection depends upon the stiffness, or 
spring scale, of the deflection system and on the 
torque transmitted, the output is a direct measure 
of the torque carried by the system. This output is 
used to control a transmitting device, such as the 
potentiometer indicated, which sends the data to a 
torque-regulating system. 
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pressure vessel, it is practically mandatory that 

the design be checked and approved by the 
authority under whose jurisdiction the use of the 
completed vessel will fall. Various Federal, State, and 
municipal rules have been formulated stipulating 
maximum and minimum requirements which must 
be met before a completed vessel may be put into 
service in a particular locality. Such governing reg- 
ulations or codes fundamentally preclude any pro- 
cedure which violates safety principles. It is the 
purchaser’s right to be fully assured that his in- 
vestment will embody design principles of such a 
proved nature that any risk to personnel, as well 
as property, will have been reduced to a minimum. 
Consequently, when evaluating a design, the en- 
gineer must consider and apply every measure of 
precaution at his command. 

Aside from the standpoint of safety, insurance 
coverage obtainable is of direct concern. Design and 
construction meeting the intent of the existing codes, 
either singularly or in a combination, invariably 
comply with qualifications established by the various 
liability underwriters, with the result that the fin- 
ished product is theoretically sound as far as our 
present-day knowledge is concerned, and unquestion- 
ably safe. 

To elaborate upon the design features of any one 
particular code is beyond the scope of this article. 
However, the requirements of the various agencies, 
including those responsible for codes, will be reviewed 
and discussed. 


p RIOR to the actual fabrication of an unfired 


ASME Code Restricts Design 


Outstanding today as a criterion upon which to base 
a design is Section VIII of the ASME! Boiler Code. 
This section covers essentially unfired pressure ves- 
sels for use in the 15 to 3000 psi pressure range. 
Three paragraphs, U-68, U-69, and U-70, are specific 
restrictions on vessel construction. 

Briefly, paragraph U-68 construction must be em- 
ployed whenever the operating pressure exceeds 600 
psi. An additional requirement is that the completed 
vessel must be subjected to a heat-treating process 
to remove all internal stresses. Further, all longi- 
tudinal and circumferential weld seams are to be 
radiographed by either the X-ray or gamma-ray 
method. 

Paragraph U-69 covers vessels for use at operating 
pressures between 200 and 600 psi with plate thickness 
at a joint limited to 144-in. maximum. Although radio- 
graphic examination of the seams is not required 
for vessels constructed in accordance with this para- 
graph, heat treatment of the completed vessel is 
necessary under certain conditions. 

Construction complying with paragraph U-70 re- 
quires neither radiographic examination nor heat- 
treatment, but restricts construction to pressures be- 
low 200 psi and temperatures not exceeding 250 F. 

Vessels fabricated in conformity with the fore- 
going and complementary paragraphs are subject 
to inspection by an authorized inspector and must 
bear the official code symbol. 

To illustrate the problem of placing a pressure 


1 References are tabulated at end of article. 
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vessel into actual field operation, consider an un- 
fired cylindrical pressure vessel designed to operate 
at 3000 psi and constructed of a material? accept- 
able.to the code. The first step is to obtain design 
approval from the insurance company representing 
the purchaser. This is ordinarily handled by the sub- 
mittal of design details of the pressure components 
only, together with a set of substantiating calcula- 
tions. Upon receipt of this approval a serial num- 
ber, acceptable to all parties concerned, is assigned 
to the design and it is ready to be released for fabri- 
cation. 

The foregoing example is based on the assumption 
that the vessel will be installed in a locality where 
the National Board exercises no power, with the re- 
sult that the particular state or municipality has 
definite jurisdiction and may request further ap- 
proval. It should be pointed out that the National 
Board of Boiler and Pressure Vessel Inspection® 
is composed of chief inspectors of states and munici- 
palities in the United States and of provinces in 
Canada that have adopted the Boiler Code; the func- 
tion of this Board is to administer and enforce the 
rules of this code. Certain states and provinces 
have no record of having in effect the boiler laws. 
Similarly, several of the states where such laws are 
in effect do not insist upon special stamping and in- 
spection of unfired pressure vessels. Should the 
vessel be constructed for use in one of the states 
recognizing the existing boiler laws, then inspection 
must be made by an authorized inspector holding 
a National Board commission. In this respect a Na- 
tional Board (NB) register number is assigned and 
this, in addition to the insurance company’s serial 
number, is stamped on the vessel nameplate with 
the code symbol. 

Meanwhile, special forms required by the code are 
executed by the manufacturer, and properly signed 
and transmitted to proper parties, thus certifying 
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that the vessel is now satisfactory for use, under 
the purposes originally intended. 

The site of installation is of pronounced importance 
as evidenced from the fact that should the vessel as 
described above be intended for use in the state of Ohio 
it could not be considered a strictly code-fabricated 
product, for the reason that the working pressure 
exceeds 2500 psi, which is the maximum permitted 
by the present Ohio code. Thus, special approval 
would have to be obtained from the Industrial Com- 
mission of that state and a special number assigned. 

Choice of materials and operating conditions are 
factors affecting basic design. Likewise, special al- 
loys and metals for use at sub-zero and elevated 
temperatures require special investigation. Where 
material employed is other than that accepted by the 
code, the construction is considered non-code and 
special approval must be secured from the insurance 
authority. Such vessels, in turn, cannot bear the NB 
register number. 


Vessels Outside ASME Code 


There are certain exceptions where vessels con- 
structed in accordance with Section VIII do not re- 
quire official inspection but may be inspected if 
the customer so insists. These exceptions embrace 
vessels of 5 cubic feet capacity or less, designed for 
pressures not exceeding 250 psi and those vessels 
having a capacity of 114 cubic feet or less at design 
pressures exceeding 250 psi. These cannot bear’ the 
code symbol, but may carry an insurance company’s 
serial number obtained by special approval. 

In addition to the foregoing, there are certain 
classes of vessels definitely outside the jurisdiction 
of this section of the code, which may not be fab- 
ricated according to the code rules. Such restric- 
tions follow: 

1. Vessels subject to Federal control 

2. Locomotives, all types 

3. Vessels for flammable liquids and gases at 
temperatures exceeding 300 F 

4. Vessels subject to collapsing pressures of 
15 psi or less 

5. Vessels having an external or internal 
pressure of 15 psi or less, irrespective of 
size 

6. Vessels having an internal diameter of 6 
inches or less, irrespective of pressure. 

In the event the pressure vessel is for use in the 
petroleum industry, it must conform to the require- 
ments of the API-ASME Code, jointly adopted by 
the American Petroleum Institute and the American 
Society of Mechanical Engineers. It should be recog- 
nized that there are likewise rigid limitations of 
this particular code which will not be discussed at 
this time. Inspection in API-ASME work is handled 
somewhat differently than regular ASME procedure. 
No register or insurance company serial number is 
required and all inspection, aside from the manufac- 
turer’s usual practice, is generally conducted by 
some outside organization in no way connected with 
the vessel fabricator. After complete approval by the 
designated inspection agency, the official API-ASME 
Code symbol is affixed to the vessel nameplate and 
the necessary forms executed in accordance with the 
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provisions of this code. 

Vessels constructed for use in the provinces of 
Canada must have the complete approval of the 
Department of Labor of the province wherein the 
unit is to operate. A Canadian Standard (CESA) 
number is assigned by the province and special affi- 
davits are prepared and notarized, allowing its use. 

Vessels constructed for operation in a foreign 
country may sometimes require special analysis re- 
garding inspection, but generally speaking, most 
code-fabricated equipment bearing a United States 
liability underwriter’s register number and an NB 
number is sufficient. 

Even this general treatment reveals the fact that 
there is a close association between the actual fabrica- 
tion and the inspection of pressure vessels. This ar- 
ticle is not offered as an authoritative analysis but 
was written with the desire to clarify to some degree 
the procedure of inspection and to emphasize the 
necessity of exhaustive study of codes which govern 
fabrication. 
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1. ASME Boiler Construction Code, American Society of Mechanical En- 
gineers, 29 West 39 St., New York, N. Y. 

2. ‘‘Material Specifications,’’ Section II ASME Boiler Construction Code. 

3. Sunopsis of Boiler Laws, Rules and Regulations, National Bureau of 
Casualty and Surety Underwriters, 60 John St., New York 7, N. Y. 


Hydraulic Control Valve 


N AUTOMATICALLY centering valve that locks 
an operating piston in any position is used to 
control movement of the various accessories of the 
Leader tractor. When the operator’s hand is re- 
moved from the control lever, the valve automatical- 
ly centers. This action locks the piston in any se- 
lected positicn in its cylinder, holds the tool up or 
down or at any intermediate point, and at the same 
time relieves pump pressure directly to the supply 
tank through the “open center” feature of the valve. 
An integral relief valve is factory set at 800 psi for 
over-pressure protection during the operating cycle. 
The control valve is made by the Romec Pump Co. Di- 
vision of Lear Inc. 
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Their Influence 


On Design 








Part XLVI-Centrifugal Casting 


BSCURE among the methods of casting 
metals, the centrifugal processes in re- 
cent years have made considerable 

progress. Though a routine production tech- 
nique for more than a quarter of a century, 
centrifugal casting as a modern process has 
evolved largely in the last six or eight years 
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owing to design requirements. Seeking both 
improved production possibilities as well as 
lower cost means for manufacture of unusual 


machine parts resulted in recourse to centrif- . 


ugal methods of casting to gain the obvious 
advantages of the static casting process as 
well as to eliminate its shortcomings. 


107 








As can be sur- 


CENTRIFUGAL CASTING METHOD: 
mised, feeding of the molten metal in centrifugal 
casting is achieved through centrifugal force pro- 
duced with a revolving mold. Thus, in effect, it is 
basically a pressure casting method as against static 
casting which is carried out at atmospheric pressure 
with the height of the gates and risers providing 
the only means of pressure. Generally, impurities 
such as dirt, sand and slag, owing to lower specific 
gravity, are forced to the inside surface of the spin- 
ning mold by differential force along with any gas or 
air pockets. Elimination of these inclusions results 
in a more sound cast metal with uniform strength 
throughout, greater density, and decidedly better 
physical properties. For this reason, the process has 
found wide usage for pressuretight parts, Fig. 1. 
Physical properties for the most part compare favor- 
ably with those of forgings and in many cases permit 
the economical production of parts from metals which 
are extremely difficult or impossible to forge. In ad- 
dition, the method permits the satisfactory production 
of unusual designs not economical by static casting 
methods. 

TRUE CENTRIFUGAL CASTING: Best known and sim- 
plest of the centrifugal techniques is generally re- 
. ferred to as true centrifugal casting. In this method 
the mold is spun about its own axis and the inside of 
the casting is formed by centrifugal force acting on 





Fig. 1 — Left — Chromium- 
molybdenum alloy steel radial 
engine cylinder barrel casting 
shown as centrifugally cast, 
rough machined and finished 


the metal, Fig. 2. No core is required and the in- 
terior cavity becomes a true cylinder, regardless of 
the exterior shape, whose diameter is determined by 
the volume of metal. The external surface need not 
be cylindrical in shape and may be modified by 
flanges, bands, flutes, or projections; the major re- 
quirement is that the shape be symmetrical about its 
central axis to avoid unbalance, Fig. 3. 

With this method molds may be rotated about their 
own axes either in a horizontal or a vertical position. 
The inner surface with horizontal rotation always be- 
comes a true cylinder but in vertical rotation the 
force of gravity becomes effective and a paraboloid 
form may be produced. Where length is moderate, 
however, this effect is only minor but, because of the 
excessive speed which would be required to force 
metal to rise along the mold walls evenly where taper 
is undesirable, part length can seldom exceed twice 
the diameter. 

In general, horizontal-axis casting is chosen where 
part length exceeds the diameter. It is well adapted 
for the manufacture of short and long tubular parts 
such as pipe, tubing, cylinder barrels, hollow drive 
shafting, sleeves, bearings, liners, rolls, shells, etc. 
Outside diameters of parts which can normally be 


Fig. 2—Below—Horizontal type true centrifugal casting 
machine for long parts. Sand lining is inserted by pack- 
ing around a short plug which is raised progressively 
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produced range from approximately 2 inches to 50 
inches in lengths up to 347 inches, maximum. The 
largest true centrifugal casting poured to date re- 
quired a charge of 58,935 pounds of metal and meas- 
ured 5434, OD by 48x% ID by 342 inches long (54% 
by 51 by 302 inches finished). The maximum wall 
thickness poured normally’ may range up to about 
5 inches. 

With vertical-axis casting, parts which have diam- 








eters exceeding their length are the usual production. 
Diameters may range up to approximately 6 feet 
and length generally to several feet. 


SEMICENTRIFUGAL CASTING: Almost identical to 
true centrifugal casting, the term semicentrifugal is 
applied to the process where cores are employed to 
modify the casting or bore produced. The vertical 
method is always used and stepped bores, noncylin- 
drical bores or other cored features of a wide variety 
of designs can be had with good production, Fig. 4. 
As can be readily seen, parts with small-diameter 
bores may have metal at the bore which is not as 
good as that at the periphery. Where bores are suf- 
ficiently large, superior castings can be produced 
which are extremely difficult or impossible to make 
by other methods, Fig. 5. 

CENTRIFUGE CASTING: In reality a method of pres- 
sure casting, the vertical centrifugal casting process 
is also used to produce nonsymmetrical castings 
which cannot be rotated about their own centerline. 
Centrifugal force by this method is utilized to aid in 
forcing molten metal to fill a group of molds arranged 
in a single layer, or in groups of molds located about 
a central sprue in multiple layers, Fig. 6. 

The problems involved with centrifuged castings 





Fig. 3 — Above — Fluted tubes centrifugally 
cast into 16-foot lengths for use in making 
electric motor stators. As-cast tube is 4%- 
inch in diameter and has a bore of 4-1/16 
inches. 

while that for the ID is +0.08-inch 


Flasks 
Drag 
Fig. 4—Right—Semicentrifugal casting setup 
for producing a cored flywheel = 


Fig. 5—Below—Group of turbo-supercharger 
diaphragms produced by the semicentrifugal 
method in dry sand cores 
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Fig. 6—Above—Bracket castings produced by 
centrifuging both in a single layer and 
in multiple layer arrangement 


are largely those found in sand casting. Design of 
such parts therefore closely follows sand casting pro- 
cedures. The primary advantages in centrifuging are 
improved metal quality, greatly increased yield and 
improved production by virtue of the radial-feed and 
stack methods, Fig. 7. In one instance, with 12 au- 
tomatic vertical machines and 21 men, stacked molds 
having 144 cavities produced a maximum output of 
28,800 castings per hour. 

MoLps: A variety of mold materials is used in 
centrifugal cesting. Sand is probably the most com- 
mon, especially for single pieces and large parts. 
Where variations in OD and flanges are necessary the 
cylindrical sand mold is cut away to form the de- 
sired shape. The poor thermal conductivity of sand 
molds, however, makes them undesirable for certain 
nonferrous alloys subject to segregation defects. 

Where production quantity justifies, permanent 
molds are widely used. These may be of metal or 
graphite. Cast iron molds are used with bronzes and 
brasses while steel or cast iron can be used with alu- 
minum alloys. Graphite molds have extremely high 
conductivity and are exceptionally well suited for 
parts which require maximum soundness in heavy 
sections. Graphite molds are suitable only for small 
or medium-size runs, the average being about 100 
pieces per mold. With metal molds the average run 
is approximately 500 pieces. 

DESIGN CONSIDERATIONS: Centrifugal castings, as 
with most production parts, may require serious con- 
sideration of the process limitations in order to ob- 
tain maximum benefits. Again, a sand casting may 
require some redesign to adapt it to the centrifugal 
method in order to obtain more uniformly sound 
castings. The method is especially worth considera- 
tion where circular or substantially circular parts are 
in view. Some machinery parts may be cast to fin- 
ished or substantially complete form, Fig. 8. In some 
cases, small quantities of parts which ordinarily 
would be forged are successfully cast by centrifugal 
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Fig. 7—Above—Centrifuged triple bearing bracket, right, and previous 
static casting showing greatly improved yield and decreased cleanup 
effected by designing for centrifugal casting 


methods with steel quality closely approximating that 
in forging, Fig. 9. 

With cylindrical parts it is preferable to limit the 
use of external flanges to a single flange. Flanges 
may be located at the ends or centrally. The cast- 
ing of flanges at two ends has been done but difficul- 
ties arise in contraction of the metal. 

In true centrifugal castings the need for radii ad- 
joining flanges and other design features is not as 
pronounced as in sand castings but a definite radius 
should be used to avoid any sharp corners. Sharp 
corners, as in other casting processes, are detrimental 
to mold life. With centrifuged castings, practice 


Fig. 8—Below—Centrifugally cast bevel gear having a net 
weight of 316 pounds 
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should follow that in sand casting to assure best re- 
sults even though pressure feeding is available. 

The external shape of true centrifugal castings 
may be almost any symmetrical shape—multisided, 
fluted, etc. It is important, however, that the mold 
be balanced where large parts are concerned and this 
factor should be borne in mind for such parts. Small 
parts have been made with external bosses located in 
a variety of positions and with a variety of heights. 

Where internal contours of true centrifugal cast- 
ings require flanges or other protrusions, it is neces- 
sary to increase wall thickness to suit and finish ma- 
chine to the desired design. Semicentrifugal castings 
may be cast with internal contours largely as desired, 
Fig. 10. 

Wall thickness with true centrifugal castings may 
range from approximately 44-inch to 5 inches, maxi- 
mum. Steel tubes under 10 feet in length and 2 feet 
in diameter have been cast with 14-inch walls. As a 
rule, however, wall thickness must be greater, es- 
pecially where machining is contemplated. With 
centrifuge castings thinner walls can be cast satis- 
factorily than in static sand casting. 


Minimum Hole One Inch 


Recommended minimum size of holes produced is 
1-inch. Wherever holes of smaller size are desired, 
drilling after casting should be employed. If cored 
holes are desired, these should be located as near 
the axis of rotation as possible to insure proper feed- 
ing and progressive shrinkage. Where a hole does not 
run clear through a part, production will be facili- 
tated by casting a through hole and plugging to suit 
after machining, Fig. 11. 
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Fig. 9—Left—Group of large 
cast-steel connecting rods 
produced by centrifuging 








Fig. 10—Above—Tapered steel head semi- 
centrifugally cast in sand with internal cor- 
ing to produce the desired steps in the bore 


Metal allowance for machining varies with the part 
design and method of casting. In sand molds the in- 
ternal allowance may range from ‘*-inch to 1% 
inches per side depending upon the metal and the 
size. Ring blanks with heavy walls tend to shrink 
at the center of the inner bore and require an extra 
allowance. With permanent molds only 14-inch, av- 
erage, is required. Outside allowance ranges from 
ts to 5-inch on diameter. Where the surface is 
to be machined to a perfect finish, more metal is de- 
sirable than for cases where merely a cleanup is 
required. Where no fit is contemplated, as-cast finish 
may be satisfactory. 

Where steel parts are concerned, metal allowance 
for machining the inside surface for press fits and 
general purposes is 44-inch per side, minimum. The 
average should generally be about 20 per cent of the 
wall thickness per side. For sliding and running fits, 
30 per cent of the wall should be allowed with %- 
inch being a minimum per side. For the external 
surfaces the average metal allowance is % to *- 
inch with 14-inch being a maximum per side even on 
walls up to 5 inches thick. 

In the design of spoked wheels, gears or pulleys the 
problem of proper spoke size and design is important, 
as it also is in sand casting. Sufficient spoke area or 
thickness is of paramount importance to assure prop- 
er feed of metal to the rim section without prema- 
ture freezing. It has been determined by extensive 
tests* that the ratio of spoke cross-sectional area to 
rim volume (that portion fed by one spoke) should 


*‘Centrifugal Casting of Aluminum Alloy Wheels in Sand Molds’’— 
Northcott & Lee, Journal of the Institute of Metals, London, Vol. 71, 


1945 
‘‘Centrifugal Casting of Copper Alloy Wheels in Sand Molds’’—North- 
cott 


& Lee, Journal of the Institute of Metals, London, Vol. 73, Part 
8, 1946-47. 
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be at least 1 to 10. The ratio of spoke thickness to 
rim volume, in the +ime design, should be at least 
1 to 13. 

Allowance in permanent molds for draft may some- 
times be needed. With cast iron molds under 10 
inches in diameter, draft requirements increase as 
diameter decreases to as much as \%-inch per foot 
with the smaller diameters. If this amount can be 
doubled, mold life can be extended. Above 10 inches 
no draft is necessary. Sand molds for true centrifugal 
castings require no draft but those for centrifuged 
parts follow usual sand casting practice. 


MATERIALS: All alloys which can be sand cast 
can be cast by centrifugal methods. In general, steel, 
carbon steel, alloy steels, stainless steels, brasses, 
bronzes, aluminum alloys, aluminum and manganese 
bronzes, Monel, Everdur, plain and alloy cast irons, 
and copper have been cast in production. 

Those alloys of aluminum with short freezing 
ranges have been found to be generally most desir- 
able for centrifugal casting although any of the al- 
loys which can be otherwise cast can be handled. 
Alloys which are desirable to avoid wherever pos- 
sible are those containing a high phosphorus con- 
tent. Phosphorus causes a high degree of “wet- 
ability” and this characteristic makes removal from 
the mold difficult. Also desirable to avoid are high 
lead (20 per cent) alloys which have a tendency to 
centrifuge and, also, alloys which are “hot-short”, a 
characteristic creating cracking. 


Fig. 11—Below—Bronze condenser stay rod nut as centri- 
fugally cast at lower cost than the original design ma- 
chined from bar stock 
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Most metals show a distinct improvement in me- 
chanical properties when centrifugally cast. Proper- 
ties of castings made in sand molds normally are 
about 10 per cent higher than those of equivalent 
static castings. Those made in “chill” permanent 
molds exhibit properties 30 to 40 per cent better con- 
sidering tensile strength, elongation, reduction in area, 
and hardness. Yield strength, however, is much less 
affected. 

In centrifuged castings, the quality of metal is nor- 
mally not quite equal to that in true centrifugal 
castings inasmuch as it is difficult to obtain the de- 
sired directional solidification. Added material nor- 
mally is allowed at the central portions to assure best 
possible quality, Fig. 7. Again if large-diameter cast- 
ings require small-diameter hub sections, the center 
portion may show distinctly lower physicals. 


TOLERANCES: In the production of cast parts by 
the centrifugal method, the tolerances typical in sand 
casting largely prevail. Surface roughness of parts 
formed against sand may range upward from 250 
microinches, rms, as is typical with sand castings. 
Those made in permanent molds usually are under 
250 microinches in roughness. 

Metal shrinkage also affects dimensional tolerances 
as in sand casting. Actual reproducible dimensional 
accuracy therefore may vary considerably. For most 
parts and especially semicentrifugal and centrifuged 
castings, the tolerances applied should follow those 
covered in TABLE V, Part XLV, of this series. Typical 
tolerances applicable range from plus or minus 1- 
inch to ¥%-inch. Some true centrifugal castings can 
be held to plus or minus «:-inch on outside diam- 
eters and uniformity of wall thickness when desired. 
Once the foundry procedures have been properly ad- 
justed and experimental testing completed, it is pos- 
sible to produce some parts to even better tolerances, 
Fig. 3. In some instances, tolerances of plus or minus 
#z-inch on external dimensions may thus be real- 
ized. Owing to variation in charging weight, how- 
ever, inside diameter tolerances on true centrifugal 
castings ordinarily will be plus or minus y-inch or 
greater. As has been indicated, wall thickness with 
vertical true centrifugal castings is normally greater 
at the bottom than the top depending upon the speed 
at which the mold is rotated. 

Collaboration of the following organizations in the 
preparation of this article is acknowledged with much 
appreciation: 

Allis-Chalmers Mfg. Co. (Fig. 11) ......Milwaukee, Wis. 
SOURCE SI, OOM, TD Ge oon nic tre ccionsicns. 


CPU Ba te Ge BE. 6a ccwecseses Birmingham, Ala. 
Falk Corp. (Figs. 7, 8,9 and 10)....... Milwaukee, Wis. 
Lebanon Steel Foundry Co. (Fig. 5).......Lebanon, Pa. 
Sandusky Foundry & Machine Co.......Sandusky, Ohio 


Shenango-Penn Mold Co....................Dover, Ohio 
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Designed 


For Testing 


AXIMUM testing accuracy and minimum test- 
M ing time and expense were the primary goals 
in designing a test floor for centrifugal pumps 
at the West Allis works of the Allis-Chalmers Mfg. 
Co. New provisions for set-up, equipment for water 
measuring and methods of determining accurately 
the power requirements of commercial pumps have 
reduced the time required to test a standard pump 
from four to about one hour. 
Among the outstanding features of the test stand 





are the movable, hydraulic-powered motor bed and 
pump pedestal permitting the operator to line up 
pump and motor quickly by means of control levers, 
without time-consuming shimming and shifting of 
the motor. The pump test table is mounted on a hy- 
draulic cylinder for vertical adjustment and is held 
in place by a hydraulically operated clamp. Sidewise 
movement and slight turning of the pump table in a 
horizontal plane are also possible, the motor bed 
being movable in a plane toward or away from the 





Fig. 1 — Top — General 
view of test stands. 
Movable motor bed is 
clearly shown in the 
foreground, with pump 
discharge lines leading 
to weigh tanks at left 


Torque pickup 
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Fig. 2—Right — Outline SErRERE EST Lae RRB Se 
drawing showing com- Pump pedestal a os 
plete test stand includ- ae 
ing motor, pump and Bee 
adjustable pedestal, 
weigh tank, and scale 
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pedestal-mounted pump. Thus, pumps being tested 
can be lined up in all three planes with a mininium of 
time-consuming, cut and try set-up. 

Torque measurement utilizes a Baldwin Type T strain 
gage pickup carrying the full torque between pump and 
motor. Speed measurement is obtained to an extreme- 
ly high degree of accuracy by comparing the fre- 
quency of a generator driven by the test motor to a 
standard, known frequency generated by a tuning 
fork. The difference between these two frequencies is 
used to obtain speed readings accuate to within one 
rpm. 

Flow measurement is accomplished using weigh 
tanks with automatic dump valves. Photoelectric 
cells mounted.on the dial of the weighing scale actu- 
ate control circuits to start and stop tests. Motor 
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speed, torque, and pump discharge and inlet pres- 
sures are all recorded continuously during the test 
period, recording meters and the test timers being 
controlled by the photoelectric circuit. All controls, 
meters, gages and recorders are located in an en- 
closed control room with the exception of the dis- 
charge pressure valve which is set before the start 
of each test. 


Stand Includes Time-Saving Devices 


Other novel features designed to reduce set-up and 
test time include gage lines that can be quickly con- 
nected to the appropriate gage on the control panels 
by self-sealing coupling plugs, quick-acting clamps on 
power leads to two and four-speed motors, and limit 
switches on pump 
pedestals so that the 
motor is stopped if 
the pump table should 
settle and throw the 
drive shaft out of 
line. 

In testing conden- 
sate pumps, where a 
liquid is to be re- 
moved from a space 
in which the pressure 
is low, suction is tak- 
en from a “dummy 
condenser”. This con- 
denser is a large tank 
containing perforated 
plates through which 
water from the stor- 
age tanks is pumped, 
steam air  ejectors 
maintaining the re- 
quired vacuum in the 
condenser. 


Fig. 3—Above—View of 
coupling between pump 
and motor. Torque 
pickup is at center, 
speed generator with 
cover removed to show 
slip rings is shown at 
right center 


Fig. 4—Left—Iinterior of 
control room. Gage 
lines, speed and torque 
meter connections from 
any one of three test 
stands are readily 
hooked up to test 
panels shown here 
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SE of analogues in the study and design of com- 
plicated dynamic systems is rapidly becoming 
widespread. The authors have also used the 

analogue as an extremely effective educational tool 
in the teaching of dynamics and design since 1945. The 
analogue used is of the fast type which produces re- 
peating solutions at the rate of sixty per second and 
which may be conveniently viewed by oscillographic 
means. 

Advantages of this method of analysis are many. 
Because of the rapidity of solution and ease with 
which the parameters of the system may be changed, 
a large number of solutions can be carried out in a 
very short time. Thus the influence of changes in 
the various limiting variables can be quickly deter- 
mined. This makes possible the treatment of non- 
linear systems by assuming linearity over a very 
small range and carrying through a solution with a 
given set of values, repeating the procedure using 
parameter values which exist at the point of opera- 
tion. 

This method can be readily understood by consider- 
ing the torque-speed characteristics of a variable 


By John A. Hrones and James B. Reswick 
Professor Instructor 
Department of Mechanical Engineering 


Massachusetts Institute of Technology 
Cambridge, Mass. 


pitch propeller whose static operating characteristics 
are shown in Fig. 1. In this example, at some point 
of operation such as O the following relationship 
holds for small changes in operating conditions: 


auc = (ao (ME Yap a 


For small finite changes in pitch angle and speed the 
following relation describes the approximate behavior 
of the system: 


SS ee ee eee 


where Kw and Kg are the values of 0M/dw and 
0M/odB at the point O. Use of Equation 2 permits 
linear analysis. Repeated solutions in which the 
values of Kw and Kg at other operating points are 
used will yield performance characteristics of the sys- 
tem over its entire range of operation. In the vari- 
able pitch propeller example, torque is a function of 
both speed and pitch angle. 

In a wide number of important problems, non- 
linearity exists in a relationship involving only two 


Fig. 1.—Left, below—Static operating characteristics of variable pitch 
propeller. Nonlinear systems can be solved by assuming linearity over 


small range and repeating procedure at several points 


Fig 2—Center and right, below—Nonlinear system involving two variables 
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Nomenclature 





General 
B= Equivalent damping’ constant, 
B,»,r*,) in-lb sec per radian 
C = Capacitance, farads 
e = Variable voltage, e; = input; e, = output, volts 
i = Variable current, amps 
J = Equivalent moment of inertia about axis of 
rotation, J = J, + J,,7r?, in-lb sec? per ra- 
dian 
K = Constant coefficient 
M = Torque, in-lb 
m = Mass, Ib sec? per in. 
r Gear ratio, number larger than unity 
s = Subscript to denote steady-state condition of 
a variable 
t = Time, sec 
u Deviation or error, u = 
volts 
«2 = Linear displacement, in 
8 = Propeller blade angle 
y = Time scale constant 
Angular position, output, radians or volts 
e* = Angular position desired, input, radians or 
volts 
7 = Time constant, sec 
¢ = Damping ratio 
w = Angular speed, radians per sec 


(B= B, + 


e* — #6, radians or 


Specific 
€, = De voltage proportional to deviation wu, volts 
€2 = Amplifier output, volts 
€, = Generator output, volts 


i, = Generator field current, amps 

i, = Motor-generator armature current, amps 
ales Motor torque, in-lb 
M,, = Load torque, in-lb 
Mr, = Friction and/or damping torque, in-lb 





variables, such as illustrated in Fig. 2. A number of 
other systems exhibit the phenomenon of saturation. 
The d-c motor is an example, Fig. 3 showing the 
torque-armature current characteristics of such a mo- 
tor. Mr. George Welti! of the dynamics and control 
laboratory, department of mechanical engineering, 
Massachusetts Institute of Technology, has developed 
methods of representing nonlinearities of the type 
shown in Figs. 2 and 3 by an analogue element. The 
study of many important nonlinear systems is now 
being undertaken making use of the analogue ap- 
proach. 

This article describes a general method of attack, 
using analogues, in terms of a specific system and 
illustrates to the mechanical engineer the great pos- 
sibilities of analogue studies in the design of vagious 
systems. The example considered is a so-called posi- 
tion servo system in which the angular position of a 
rotating member or the position of a translating mass 
is to be made to follow automatically some arbitrary 
desired position-time input. Such a system has many 
important applications including contour milling and 
flame cutting from a master form, the accurate posi- 
tioning of large guns, ship steering mechanisms, valve 
positioning, etc. This problem has been considered 
by a number of investigators,?:*.4.® and analogue 


1 References are listed at end of article. 
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studies of this type of system have been reported by 
others.» © Symbols used in this article are those pro- 
posed by G. A. Philbrick.? 

The basic system which is to be controlled is shown 
in Fig. 4 and the control system is illustrated sche- 
matically in Fig. 5. A disk with moment of inertia 
about the axis of rotation J is subjected to a load 
torque M, and a friction torque M,,, Fig. 4. In the 
presence of these loads its angular position @ is to 
follow an arbitrarily desired positional value 6* and 
necessary corrections are to be produced by introduc- 
ing a driving torque M. To accomplish the desired 
result the position @ must be measured and compared 
with the desired position @* using a mechanical or 
electrical differential. Use of electrical equipment 
permits remote location of the input station and pro- 
duces the difference, 6*— 6, as a voltage, which is de- 
sirable if an electrical system is to be used to deliver 
the correcting torque M. 


Measuring System Has Low Energy Output 


The measuring system may be represented as shown 
in Fig. 6. It must be capable of producing accurate 
results at speeds where the main system is expected 
to operate. Such specifications usually imply light- 
weight, low-force elements with little energy-storage 
capacity. The instrument output is therefore at low 
energy level. In the illustrative problem a synchron- 
ous transformer, Fig. 7, will be directly coupled to 
the shaft @ and a synchronous transmitter to the 


Fig. 3—Left, below—Torque-armature current characteris- 
tics of d-c motor, which can be treated using the analogue 
cpproach even though nonlinear in nature 


Fig. 4—Center, below—Basic system which is to be con- 
trolled. Disk is to be made to follow an arbitrarily desired 
positional value 


Fig. 5—Opposite page—Schematic diagram of basic sys- 
tem shown in Fig. 4. Each mechanical or electrical element 
of prototype system is shown by a block in (a). In (b) the 
actual system is shown in block form and (c) gives its elec- 
trical analogue. Equations showing relations between 
settings on analogue and system constants are given in (d) 
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= 
DEVIATION SUPPLY 0 | 
VOLTAGE VOLTAGE 3 
Fig. 7—Above—Synchronous transmit- 2 0 
ter coupled to input shaft and trans- f 
former to output shaft } 
) 
Se RE Fig. 6—Above—Measuring system produces difference | 
between actual and desired positions as a voltage 
Ri} | 
M~M dt 
} desired position or input shaft 6* in the manner shown. 
— As shown in Fig. 5a, the deviation voltage e, is de- } 
weer rs <7 374 x > tected, amplified and applied to the field of a d-c gen- ; 
: k : erator driven at substantially constant speed by an : 
Fig. ee wis a of dé/dt resulting from a step a-c motor. The resulting voltage across the genera- 4 
change in net torque tor armature is applied to the armature of a d-c motor : 


whose field is held at constant voltage. The d-c motor 


% torque, which is proportional to armature current up 
to the saturation point, is amplified through a gear ) 
reduction unit directly coupled to the rotating member 
on c J. Velocity of the output shaft may be measured by 
' om 





So a tachometer generator, shown on shaft J,,. Means 
are provided for subtracting from the error or devia- 
tion signal a predetermined fraction of the tachometer 
generator voltage. This voltage may be directly com- 








bined with the error signal or it may be passed | 
through a filter network before combination with the 
error signal. This arrangement has been widely used 
and is generally called tachometric or velocity feed- 
back. 


Fig. 9—Above—System characterized by differential 
equation similar to Equation 3 


mmo = 





Dynamic Relationships Between Systems 

















a mii 




















t ti In Fig. 5a, each block represents a mechanical or 
Fig. 10—Above—Square wave disturbance shown at electrical element of the electro-mechanical prototype 
(a) when applied to circuit of Fig. 9 produces output system. The dynamic relationships existing between 
voltage e, shown at (b) the variable quantities of each system are: 
Fig. 11—Above—Observed data showing response of ro- Fig. 12—Step change in 0* gives these u/6* values. No 
tating inertia to step change in torque feedback; amplifier gain (a) 52, (b) 142 and (c) 260 
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Rotating Member: 


d@ dé 
+ B— , (3) 


M— My, =J 
dt? dt 





Measuring System: 














*s= ef — @ (4) 
Qa = E,Kiu ‘ . ‘ ° (5) 
Amplifier: 
C2 — pe, rn  % > (6) 
Generator: 

me + de 7) 
Co — 1 1 
2 ty iS ( 
e, = Ki, (8) 
Motor: 

K,r ae ' 
e, = _ ( a ) + (Ry + Rm) ig + 

di, 

(Ly + Lm) (9) 

My = Kai, ‘ ; : (10) 


Gear Reducer: 





M = Myr sux ts , (11) 
Om 

= ; ? : ; : ... a 
T 


The preceding equations are characteristic of many 
systems and the operations of addition and integra- 
tion indicated can be successfully carried out in a 
number of ways. Values of d@/dt resulting from a 
step change in net torque, M—M,, are shown in Fig. 
8, where +=J/B is known as the time constant of the 
system. The system shown in Fig. 9 is characterized 
by a differential equation similar in form to Equation 
3. The systems shown in Figs. 4 and 9 are analagous 
systems since their behaviors are represented by dif- 


Numerical Values Used In Experimental System 








Numerical 
Quantity Symbol Value Units 

Detector constant ky 0.9 volt per volt 
Peak value of 

supply voltage E,,, 81.2 volts 
Amplifier gain B 52, 142 & 260 
Amplifier resistance R, 10,000 ohms 
Gen. field resistance R, 1380 ohms 
Gen. field inductance L, 16 henries 
Combined motor and 

generator armature 

inductance L. 0.442 henries 
Generator constant k. 1500 volts per amp 
Combined motor and 

generator armature 

resistance R,, 60 ohms 
Motor torque constant ky 2.90 in-lb per amp 
Motor back-voltage 

constant ky 2.06 volts per motor rps 
Motor armature inertia Vu 3.91 X 10-4 in-Ib-sec? 
Load inertia J; 1.874 in-Ib-sec* 
Gear ratio (negligible 

inertia) r 100 
Moment of inertia (re- 

ferred to output shaft) J 5.78 in-lb-sec? 
Motor damping B,,, 0.00144 in-lb-sec per radian 
Total damping B=B8B,,7r? 144 in-lb sec per radian 


(assume B,, negligible) 





ferential equations of the same form. Behavior of 
the mechanical system may be studied by working 
with the more easily constructed and more flexible 
electrical circuit. In general, it is convenient to make 
the time constant of the electrical circuit, r,,; small, 
as this results in small inexpensive components and a 
fast solution. Square wave disturbances similar to 
the one which is illustrated in Fig. 10a can be readily 
produced. 

Such a disturbance applied to the circuit of Fig. 9 
would produce the output voltage e, shown in Fig. 
10b. The RC product must be chosen to be a frac- 
tion of the pulse to insure that the transient of the 
network is over before the system is again disturbed. 
Values of C = 0.001 — microfarad and R = 1 megohm 





aaa eS ee 





Fig. 13—RatioM,,/6* resulting from step change in 0*. Set- 
tings as in Fig. 12 





Fig. 14—Step change in load torque M;,, produces these val- 
ves of u/M,. Settings as in Fig. 12 
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Fig. 15—Ratio M,,/M,, resulting from step change in 
load torque M;. Settings as in Fig. 12 





Fig. 19—Manipulated variable M,, resulting from a 
step disturbance on the rate of change of the desired 
value 6*. Settings as in Fig. 12 


would be satisfactory values for the disturbance 
shown. A study of the behavior of the mechanical 
system of Fig. 4 for various values of inertia J and 
damping B can be made by using the RC network and 
varying values of the resistance R. The observed 
data for such an investigation are shown in Fig. 11. 
Here the ratio of output to input voltage is plotted 
against time. The time scale has been adjusted by 
the ratio y= 120 in the photographic printing process, 
thus allowing results to be interpreted directly as the 
solution to Equation 3 for a step change in torque. 


Closed Loop Shown As Networks 


The remaining elements in the closed loop system 
may in a similar manner be represented by simple 
electrical networks. Fig. 5b shows in block form the 
actual system and Fig. 5c an electrical analogue of it. 
Isolation stages are inserted between all blocks to 
prevent interaction of elements. Fig. 9 represents in 
analogue form a damped rotating disk only if the 
full current flows at all times through the condenser 


120 


sired value 6* 


of k, (a) 0, (b) 0.018-sec and (c) 0.072-sec 


C. Voltage e, must therefore be applied to the grid of 
an isolation stage. It is desirable to represent, as 
far as possible, each of the basic equations as a sep- 
arate analogue element, rather than to combine~ and 
reduce them. In combination, many of the physical 
properties lose their separate identity and make it 
extremely difficult to investigate the influence of 
changes in their values. However, many constants 
that multiply or divide together to form a constant 
coefficient may be more readily represented by a 
single analogous coefficient. This prevents unneces- 
sary amplification followed immediately by attenua- 
tion. It will be noted that in the analogue used in 
this example, torque, angular velocity and angular 
displacement are represented by voltages. Figs. 5a, 
b, and c show in detail the progressive steps taken 
in moving from the actual system schematic diagram 
to a block diagram and then to a block diagram of 
the analogue components. It may be noted that 
attenuations (a@,, @, @g; ..... ) which are intro- 
duced by the analogue and certain of the physical 
constants are necessarily combined. Attenuations 
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Fig. 16—Step disturbance on rate of change of de- 


Fig. 20—System same as Figs. 4 and 5 with feedback 
constant k, varied, amplifier gain at 142. Settings 


























Fig. 17—Typical output, 0, for a step disturbance on 
rate of change of desired value 6* 





Fig. 21—Undesirable increase in steady-state velocity 
error due to addition of velocity feedback. Condi- 
tions as in Fig. 20 


unavoidably introduced by the analogue are exactly 
compensated by increases in gain of following ampli- 
fiers. The equations in Fig. 5d show the relation be- 
tween the settings on the analogue and the system 
constants which they represent. 

Calibration of the analogue is achieved by check- 
ing the response of each element to a square wave 
disturbance against analytic solutions of the basic 
equations. An additonal check is made by disturbing 
the analogue system with all elements connected in 
closed loop and comparing with an analytic solution 
for the combined linear system. 


RESULTS: In order to present typical quantitative 
results, actual values from a real system were set 
into the analogue. These values were suggested by a 
problem appearing in Principles of Servomechanisms 
by Brown and Campbell.!° 

The electrical square wave duration of 1/240-sec 
was assigned to represent 0.5-sec of actual time with 
reference to the actual system. Thus the time scale 
change Y was determined to be 120. Time constants 
to be set into the analogue were determined by means 
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Fig. 18—Deviation caused by a step disturbance on 
rate of change of 6*. Settings as in Fig. 12 





Fig. 22—Unit step change in load torque M,, results 
in these u/M;, curves, conditions same as Fig. 20. 
Compare with Fig. 14 
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Fig. 23—Ratio M»/M, resulting from step 
change in load torque M,, other conditions 
as in Fig. 20. Compare with Fig. 15 







































Fig. 24—Top—Curves showing u/6* for conditions of Fig. 20 
with amplifier gain of 260 and k, settings (a) 0, (b) 0.016- 
sec and (c) 0.036-sec. Optimum error performance with 
position disturbance and tachometric feedback shown by (b) 





Fig. 25—Above—Same as Fig. 21 but for conditions of Fig. 
24. Added feedbeck causes increased steady-state error 





sults from step change in load torque M,. 
curves shown in Fig. 15 
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Fig. 27—Other conditions as in Fig. 24, M,,/M;, shown re- 
Compare with 





of equations of Fig. 5d from the following system 
time constants: 





Ly Tl 

TT, = —— = 0.0014-sec Thus: 7r,; = = 1.17 X 10-5 sec 
R; Y 
La T2 

T2 — —— = 0.0074-sec Ta2 — —— = 6.14 X 10-5 sec 
BR. Y 
J 73 

T3 = —— = 0.403-sec Tag — —— = 3.36 X 10-3 sec 
B Y 


The remaining coefficients to be set into the 
analogue were also determined from equations of Fig. 
5d. Theyare: K,K, = 11.6; K, = 0.193; K, = 26.9; 
K; = 0.046; k,,, (kyy = V kg); Kg = 32.8. 

Response curves of error and manipulated torque 
(output motor torque) resulting from step disturb- 
ances of desired position (6*) and load torque are 
shown in Figs. 12 to 15. Three values of amplifier 
gain were used: 


Amplifier gain Character of Transient Response 
52 Critically damped, ¢ = 1.0 
142 11 per cent overshoot, ¢ = 0.5 
260 Oscillatory, ¢ = 0.3 










Fig. 26—Resulting u/M;, from a unit step change in load 
torque M,, other conditions as in Fig. 24. Higher amplifier 
gain gives lower steady-state error 
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Fig. 28—Deviation resulting from step change on rate of 
change of desired value 6*, other conditions as in Fig. 20. 
Compare with Fig. 18 
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System constants were fixed at values which existed 
in the actual system. No tachometric feedback was 
used. All results are plotted against actual time in 
the original system and were obtained by photograph- 
ing the screen of a cathode ray oscillograph. The 
time required to obtain a single solution not includ- 
ing film processing is approximately two minutes. 
The gain of 142 was selected to give a maximum am- 
plitude ratio of 1.3 for 6/6* when the system is sub- 
jected to a sinusoidal disturbance.* This value has 
been widely used as representing optimum perform- 
ance in the case of position controllers. 


Effect Of Step Change In Desired Value 


In Figs. 12 and 13 are shown positional errors and 
the required motor torque for a step change in @. 
Figs. 14 and 15 show the corresponding responses in 
error and required motor torque for a step disturb- 
ance in load (M,). In both instances the critically 
damped case produces a more desirable required mo- 
tor torque. In the case of a disturbance in desired 
value the error response involves no overshoot and 
approaches a zero value almost as quickly as the so- 





Fig. 29—Manipulated variable M,, resulting from a step 
change on rate of change of desired value 6*, other con- 
ditions as in Fig. 20. Compare with Fig. 19 





Fig. 31—Manipulated variable M,, resulting from a step 
change on rate of change of desired value 6*, other condi- 
tions as in Fig. 24. Compare with Fig. 19 
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called optimum. Reference to Fig. 14, however, 
shows the inherent large steady-state error produced 
by the application of a load. This steady-state error 
is inversely proportional to the overall gain of the 
system. A reduction of this error in the ratio of 
142/52 is obtained by raising the amplifier gain to 142. 

If a step change is made in the rate of change of 
the desired value @* the linear variation of 6* with 
time, shown in Fig. 16, results. Fig. 17 shows the 
positional response to such a disturbance. The error 
resulting from this disturbance is shown in Fig. 18. 
Steady state deviations which are inversely propor- 
tional to amplifier gain (,) may be observed. Output 
motor torque for the runs of Fig. 18 are shown in 
Fig. 19. Note the steady-state motor torque required 
to balance the viscous friction torque. 

The influence of velocity feedback is illustrated in 
Figs. 20 to 31. Fig. 20 shows decreased oscillation 
and overshoot with the addition of velocity feedback. 
The increased oscillation at a higher frequency, which 
occurs if excessive velocity feedback is used, is also 
apparent. This high frequency oscillation becomes 
noticeable just before complete instability of the 
system is reached. Fig. 16 gives corresponding re- 





Fig. 30—Deviation resulting from a step change on rate of 
change of desired value 6*, other conditions as in Fig. 24. 


Compare with Fig. 18 





Fig. 32—Conditions as in Fig. 28 but with (2) no condenser 
in feedback loop and (b) condenser used to reduce velocity 


steady-state positional error 
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Fig. 34—Above—Effect of nonlinear motor character- 
istics of Fig. 33 on deviation conditions 





Fig. 35—Above—Same as Fig. 13 but with amplifier 
gain of 142, no tachometric feedback. Nonlinear 
motor characteristics of Fig. 33 present at (b) and (c) 





Fig. 36—Above—Same as Fig. 34 with amplifier gain 
of 260. Compare with Fig. 12 
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Fig. 33—Left—Armature current versus motor torque 
for (a) linear, (b) small amount of saturation and (c) 
large amount of saturation 


sults for the highest amplifier gain used. The addi- 
tion of the proper amount of velocity feedback makes 
possible the use of a higher amplifier gain, results in 
non-oscillatory response, and lower steady-state er- 
rors due to load torque, Figs. 22, 23, 26 and 30. Figs. 
21 and 25 show the undesirable increase in steady- 
state velocity error due to the addition of velocity 
feedback. This can be eliminated by the use of a 
filter circuit which feeds back only the variable com- 
ponent of the output velocity. Fig. 32 illustrates the 
influence of such a filter circuit. 


NON-LINEAR MOTOR CHARACTERISTICS: The fore- 
going results are based on a linear relation of motor 
torque to motor armature current. If the nonlinear 
relationships shown in Fig. 33 are introduced, the re- 
sults shown in Fig. 34 to 36 are obtained. 

Since one of the great benefits of analogues of this 
type is the ability to represent pictorially a system 
performance under widely varying conditions, a large 
number of photographs have been included in the be- 
lief that they will tell their story with greater clarity 
and conciseness than written descriptions. 
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“A good football coach would not think of trying 
to produce a winning team by turning eleven men on 
the field without any training and only the comment 
to go out and prove how good they are. Yet that, 
essentially, is what many firms are doing with their 
young recruits who, some day, will be expected to as- 
sume positions of responsibility”—J. C. MCKEON and 
Guy KLEIs, Westinghouse Electric Corp. 


“Management owes a deep obligation to the young 
engineer who entrusts his education, his economic 
well-being, his status, much of his happiness, and his 
working life to the company with which he decides to 
link a large share of his fate’”—-LAWRENCE A. APPLEY, 
president, American Management Association. 
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ELIMINA TING 
Belt Misalignment’ 
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By Paul H. Winter 
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LLUSTRATED in Fig. 1 is a type of variable speed 
drive which has become popular as an inexpensive 
and reliable method of changing machine speeds 

when using motors up to about 2 hp. Action with 
the commonly used method of motor mounting is 
shown in Fig. 2. The center distance between the 
motor shaft and the fixed sheave is increased by 
turning the handwheel in a clockwise direction and 
thereby moving the screw into a nut attached to the 
motor mount. This causes the V-belt to assume a 
smaller pitch diameter on the variable speed driving 
sheave by forcing the outer spring-loaded half of the 
sheave away from the motor into the position shown 
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Fig. 1—Conventional motor mounting for vari- 


able speed drive 


in Fig. 2b. The resultant speed of the fixed sheave is 
considerably less in position 2b than in 2a and any 
speed between the two extremes may be obtained. 

On examining the geometry of Fig. 2, it will be no- 
ticed that since only one half of the variable speed 
sheave moves, the center line of the belt moves a 
distance c which produces misalignment of the belt, 
causing decrease in belt life and added stress on the 
bearings. On many applications this factor is over- 
looked; the remedy, however, is simple. 

If b in Fig. 2 represents the decrease of pitch 
radius due to an increase a of the center distance, 
the misalignment is c= btana, where 2 is the includ- 
ed angle of the V-belt groove. If, with an increase a 
of the center distance, the distance of the motor 
mount from the belt center line were to increase by 
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Fig. 2—Belt misalignment caused by movement of outer 
sheave in conventional mounting 








$0" + | | 
























































(a) (o) 








Fig. 3—Method of mounting motor at an angle to eliminate 
belt misalignment 

















Fig. 4—Geometric presentation of the elements involved in 
the calculation of mounting angle 


btana, the belt would remain in a straight line with- 
out misalignment. 
This can be done, as shown in Fig. 3, by mounting 
the motor on its base at (90+ 8) degrees where 
c b tan a 


tan @ = En ake es Pa ne + 
a a 





Any change in center distance will now produce a 
corresponding lateral shift of the motor to compensate 
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for the movement of one half of the sheave. 


Unfortunately, no simple formula can be developed 
to calculate angle 8 accurately. 

Angle (usually 38 degrees) and the decrease of 
pitch radius, b, for a particular case, are known but 
the change in center distance, a, is a function of belt 
length and speed ratios, the calculation of which to 
a precise degree of accuracy involves tedious trial and 
error solutions as shown below. If an approximation is 
acceptable, 8 may be taken equal to 14 degrees. This 
is correct within +3 degrees for average center dis- 
tance and speed ratios not exceeding 3 to 1. 

EXAMPLE: To illustrate the exact calculation let 
the pitch diameter of the fixed sheave equal 8 inches; 
the maximum pitch diameter of the variable speed 
sheave, 4 inches; the minimum center distance, 16 
inches; and the minimum variable speed sheave pitch 
diameter, 3 inches. The first step is to calculate the 
pitch length of the V-belt, see Fig. 4. Let R,, radius 
of fixed sheave, equal 4 inches; R,, maximum radius 
of variable speed sheave, equal 2 inches; d, minimum 
center distance, equal 16 inches. Then, from the 
geometry in Fig. 4, 





DC = v d? — (R,; — R2)? 


Angle DCE is equal to 





and the pitch length of the belt, L, is represented by 


ee) 
+ 
d 
R,—2£& 
R. | « = 2 sin (1?) | + 


2v¥ #@— (2, —B,)* ............ (2) 


L = R, [ + 2sin-1 ( 


Substituting the assumed values for R,, R. and d, 
the pitch length of belt is found to be 50.9 inches. 
The nearest standard V-belt has a pitch length of 
50.5 inches. Because belt stretch has been allowed 
for, the calculated value is acceptable. 

The next step is to determine the center distance 
d for R, = 1.5, substituting in Equation 2: 


4-15 
50.9 =4| 3.14 +2eint(—— ) ] + 
7 1 


[ 4—1.5 
1.5 3.14 —2sin1 (——~.) | + 
L d, 


2 Vv d;? — (4—1.4)? 


which can be reduced to 








2.5 \2 

289 — 84 sin“ ( ) + 6.25 X sin-! ( ) —d,*=0O 
1 d, 

By means of trial and error solution, d, = 16.62. 


Consequently, in Figs. 2 and 3, a = 16.62-16 = 0.62; 
b = 2-15 = 0.5; «a = 19 degrees. Placing these 
values into Equation 1: 


b tana a .5 X tan 19° 


tan B = 
P .62 





The motor must therefore be mounted with an angle 
of 1051 degrees between the centerline of the motor 
shaft and the longitudinal motor travel. 
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ITH the advanced state of design today, it is 

incongruous to find that many machines are 

ill-suited to the people who operate them. 
During the recent war, the armed services found that 
many of their critical devices, while mechanically per- 
fect, were incapable of effective operation by highly 
skilled individuals. Detailed investigations by indus- 
trial psychologists and engineers indicated that the 
“human factors” in the design and operation of the 
equipment were overlooked. 

The purpose of the study reported in this article 
was to determine the factors making for optimum con- 
trol and speed of usage of handwheels, cranks, and 
crossbars under the condition of application involving 
single settings of indicators within close tolerance 
limits. To carry out the purpose of the study, an op- 
eration was established and an experimental work 
station built which permitted an operator to set an 
indicator to a specific position by turning either a 
handwheel, crank, or crossbar one complete revolu- 
tion.. Factors held constant were: (1) Contents of 
the operation and (2) accuracy requirements of the 
operation. Variables introduced were: (1) Type of 
control device, i.e., handwheel, crank, or crossbar, (2) 
size of control device, (3) work load, i.e., frictional 
torque applied to the shaft of the control device, and 
(4) location of the control device in relation to the 
operator, both as to height and angle of the axis of 
the control device shaft. 

Each operator performed the same operation 
throughout the duration of the experiment with a new 
variable introduced at the end of each ten repetitions. 
To perform the operation, the operator attached a con- 
tact lead to his ankle after the experimenter adjusted 
the apparatus for the variable to be tested. Upon a 


This article is based om a paper presented at the recent semiannual 
meeting of ASME in San Francisco. 
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light-flash signal from the experimenter, the operator 
grasped the handwheel, crank, or crossbar and turned 
it one revolution, clockwise, watching the -indicator 
dial. When the indicator hand came to rest exactly 
on the “O” mark, the control device was released. 
When the operator was satisfied that he had made an 
accurate setting, he depressed a toggle switch mount- 
ed to the left of the dial which indicated that the 
operation was at an end. This introduced the need for 
the operator to make a decision as to accuracy and 
to be satisfied with his decision before ending the 
operation. 


Performances Clocked Automatically 


Two records were kept of the operator’s perform- 
ance. A time record was kept by means of two syn- 
chronous electric clocks operating through two thyra- 
tron circuits closed by the operator. One of the two 
leads from the circuits was grounded to the control 
device and the second was attached to the operator’s 
ankle. The potential across the leads was 6 volts. 
When an operator grasped the control device, both 
clocks started through the two thyratron circuits. 
The first clock ceased to operate immediately when 
the operator released the control device. The second 
clock was stopped by the toggle switch actuated by 
the operator after the control device was released. 
The observer recorded the time from each clock and 
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then turned on a signal light indicating that the next 
trial could commence. . 

A graphic record was also kept by a pen attached to 
the shaft turning the .ndicator hand. A second pen, 
mounted in a stationary position, marked dead-center 
point of the indicato. hand. Both pens recorded on 
a kymograph which moved a paper tape at a con- 
stant rate of speed. The graphic record provided 
information on smoothness of movement, under or 
over-shooting of the dead-center position, and on 
hunting or bracketing practices of the operator. This 
record was periodically examined to insure that the 
operator was not biased in his decisions as to the ac- 
curacy of his work. The operation was under the 
experimenter’s observation as well. 





Results are presented in TABLES I and II. In all 
cases they are the mean of the last five of the ten 
trials run with each variable for each operator. Orig- 
inal data were plotted for each location position, 
height, and size and type of control device. Varia- 
tions of each trial for each operator about the grand 
mean plot for each set of conditons fell within 2¢ 
limits, indicating that the data collected for each sub- 
ject were “in control”. 

For all of the operators, working the handwheels 
at a height of 24 inches off the floor necessitated 
stooping over. Excluding the smallest wheel size (3 
inches diameter), the divergence point, at which 
there is no significant difference between the sizes, is 
40 inch-pounds of frictional torque. With torques 
smaller than this, the larger the wheel size the poorer 
the performance, while with torques larger than this, 
the larger the wheel size the better the performance. 
The larger the torque, the larger the difference be- 
comes in favor of the larger wheel size. In general, 
the performance of all the sizes except the 6-inch 
diameter size is comparable to that turned in at the 
36-inch height for the same operating position. 


Cranks Better Than Handwheels at 36 Inches 


A height of 36 inches may be said to be the one 
most representative of actual control-device location 
on standard machine tools. For comparable sizes and 
torques, cranks give a better performance than hand- 
wheels at this height. While the differentials be- 
tween sizes are smaller, there is no pronounced diver- 
gence point. However, a leveling-off takes place at 
the 60 inch-pound torque for the handwheels and at 
the 40 inch-pound torque for the cranks. Differences 
in performance between the various sizes is not as 
pronounced for the torques below the leveling-off 
points. In general, above 40 inch-pounds of torque 
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there appears to be a correlation between size and 
torque. 

Another operating condition tested also placed the 
handwheels 36-inches from the floor with a horizontal 
axis of rotation, but with the operator standing at 
right angles to the axis of rotation. The divergence 
point, while not pronounced, is at the 10 inch-pound 
torque. For torques above this point, the larger the 
wheel, the better the operating results and, the larger 
the differences in performance become in favor of the 
larger-sized wheels. In general, the performance in 
this operating position is poorer than when the op- 
erators stand facing the control devices. 

A divergence point at 40 inch-pounds shows up in 
tests where the handwheels, cranks, and crossbars 
are 42 inches from the floor with axes of rotation 45 
degrees above horizontal. At the largest torque, 90 
inch-pounds, cranks turn in a better performance 
than handwheels. Again, there is a positive corre- 
lation between size of control device and frictional 
torque above the divergence point for optimum per- 
formance. Below this point the correlation is nega- 
tive between size of device and torque for optimum 
performance. There seems to be no essential dif- 
ference in performance between cranks and crossbars. 
There is a cioser dispersion in performance between 
the sizes than noted with the other conditions so far 
reported. Performance with cranks is slightly bet- 
ter than with wheels of comparahle sizes at higher 
torques. In general, the performance in this operat- 
ing position is better with the small wheels 3-inch 
diameter and 6-inch diameter) but is the same with 
the other devices tested as compared to the 36-inch 
height. 

The divergence point is again at 40 inch-pounds 
torque when the control devices are located 40 inches 
off the floor with the axes of rotation 45 degrees be- 
low horizontal. A comparable performance is turned 
in by both handwheels and cranks size for size, while 
crossbar performance is poorer than both wheels and 
cranks for comparable sizes. There is a close dis- 
persion in performance between the sizes of control 
devices. In general, the performance in this operat- 
ing position is better with the small wheels (3-inch 
for the other devices as compared to the 36-inch 
height. 

With control devices 39-inches from the floor and 
rotational axes vertical, the divergence points are at 
40 inch-pounds torque for cranks and at 20 inch- 
pounds torque for wheels. Except for the 10-inch 
diameter wheel compared to the 414-inch radius crank, 
comparable performances are achieved with the same 
sizes of cranks and wheels. Comparable perform- 
ances are given with the wheels in this 39-inch lo- 
cation and with them in the 36-inch height, hori- 
zontal-axis location. A poorer performance is given 
with the cranks when comparing these two locations. 

Results obtained with the control devices operating 
48 inches from the floor also indicate the divergence 
point is at 40 inch-pounds. Crossbars give a poorer 
performance than cranks of comparable size, and 
cranks turn in a better performance than handwheels 
of comparable size. Cranks at the 36-inch height 
give a performance comparable to those at the 48- 
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TABLE I—Performance Times of All Control Tests 




































































Size of Control 
Height 3” D Wheel 6” D Wheel 8” D Wheel 10” D Wheel 16” D Wheei 
Operating Above Type of Torque or 1%” R or 24%” R or 34%" R or 44%" R or 742” R 
Position Floor Control (in-Ib) Crank Crank Crank Crank Crank 
(inches) Time! %?2 Time % Time % Time % Time % 
0 20 105 19 100 21 110 25 132 
24 Wheel 20 26 137 198 100 223 116 243 126 
40 45 196 24 104 24 104 23 100 
0° 90 39 139 34 122 28 100 
0 21 100 21 100 22 105 24 114 22 105 
20 32 152 25 119 23 110 21 100 223 105 
36 Wheel 40 52 236 29 132 24 109 22 100 22 100 
60 34 148 25 109 23 100 233 100 
0° 90 42 175 32 133 30 125 24 100 
0 22 105 21 100 23 110 22 105 
36 Wheel 20 29 145 24 120 22 110 20 100 
40 51 232 30 136 25 114 22 100 
L 90 52 168 38 122 31 100 
~— 
0 18 103 17 100 18 103 18 103 20 118 
36 Crank 20 27 142 19 100 19 100 198 100 203 105 
40 46 230 22 105 22 105 20 100 20 100 
0° 90 31 141 27 123 22 100 23 104 
0 19 100 19 100 22 116 20 105 21 110 
20 29 152 21 110 21 110 19 100 21 110 
39 Wheel 40 45 214 30 143 23 105 21 100 21 100 
60 37 161 28 117 25 109 23 100 
90° 90 44 169 38 146 32 123 26 100 
0 21 110 19 100 19 100 20 105 22 116 
39 Crank 20 30 150 213 105 213 105 20° 100 223 110 
40 51 243 23 110 23 110 21 100 22 105 
90° 90 35 146 29 121 25 104 24 100 
0 20 100 20 100 22 110 22 110 
40 Wheel 20 23 109 218 114 223 100 223 100 
40 2s 133 22 104 21 100 22 104 
—45° 90 28 122 23 100 24 104 
0 19 100 19 100 20 105 
40 Crank 40 22 110 20 100 21 105 
90 27 123 23 104 22 100 
— 45° 
0 20 105 19 100 21 110 22 116 
42 Wheel 20 23 110 213 100 213 100 223 105 
= 40 35 175 22 110 20 100 22 110 
+45° 90 30 150 26 100 26 100 
0 19 100 19 100 22 116 
42 Crank 40 21 100 21 100 22 105 
90 27 112 23 100 25 108 
+45° 
0 18 100 19 106 20 111 20 111 21 116 
48 Wheel 20 23 115 213 105 203 100 208 100 218 105 
40 34 170 22 110 20 100 20 100 21 105 
0° 90 34 142 29 121 24 100 25 104 
0 18 112 16 100 17 106 17 106 18 112 
4s Crank 20 26 144 198 106 19* 106 188 100 193 106 
40 43 226 21 110 21 110 19 100 21 110 
u 90 35 159 27 123 23 105 22 100 
0 19 100 21 110 
48 Cross 40 25 114 22 100 
Bar 90 26 113 23 100 
0° 
10 21 117 18 100 21 117 233 128 
58 Wheel 20 25 131 198 100 214 110 23 121 
40 38 173 22 100 22 100 23 104 
0° 90 32 123 26 100 28 108 
10 20 105 19 100 22 116 
58 Crank 40 22 100 22 100 24 109 
90 36 144 25 100 27 108 
o° 
































1 Time in thousandths of a minute; grand mean of nine operators per- 
forming under each set of conditions. 
2 Best performance at each torque — 
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Higher percent- 


3% Interpolated. 


ages indicate progressively poorer performances at each torque. 
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inch height. With the exception of the 6-inch diam- 
eter size, wheels at this height give a performance 
comparable to that given by them at the 36-inch 
height. 

Lastly, there were tests conducted with the hand- 
wheels, cranks and crossbars 58 inches from the 
floor. As before, the divergence point is at 40 inch- 
pounds. Cranks and handwheels turn in comparable 
performances. The 6-inch diameter wheel gives a 
better performance, while the 16-inch diameter wheel 
gives a poorer performance at this height than at 
the 36-inch height. The other wheels are compar- 
able. All sizes of cranks turn in a poorer perform- 
ance at this height than at the 36-inch height. 

TABLE I gives the performance of all operators for 
all conditions. The performance time is the mean 
of the mean of the last five trials for each condition 
for each operator, and is given in thousandths of a 
minute. For each height, location, type of control 
device, and torque, the performance of each size of 
device is related to the best in per cent. 

TABLE II gives the optimum sizes of each control 
device for each set of conditons. The optimum size 
was determined by best performance in each case. 
This table is a condensation on the basis of perform- 
ance of the data furnished in TABLE I. 

As has been mentioned, these findings are based 
upon accomplishing the setting of the control device 


TABLE Il-—-Optimum Sizes of Control Devices for Each Set of Variables 


Type* 
Height Position 
(inches) (degrees) 0 in-Ib Torque 


24 0 


36 


36 


2%1, 4\%1 





*W —Handwheel; C—Crank. 
1 Optimum sizes at 10 in-lb torque. ? Based on interpolated data. 
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in one revolution. For settings requiring less than 
one revolution, particularly those requiring a turn of 
90 degrees or less, it can be inferred from experi- 
ence that handwheels would probably be more effec- 
tive than cranks. In these cases the operator would 
probably turn the handwheels using the rim rather 
than the handle on the wheel. 
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They Say... 


“Industry’s ability to produce and distribute vast 
amounts of goods has now given it an overwhelming 
position of influence in the international picture. | 
American business has remained revolutionary 
through almost two centuries by creating and utiliz- 
ing the means of production to obtain the greatest 
and most sustained output of goods the world has 
ever seen. More important is the fact that American 
business men have put these goods within the reach 
of the vast majority of our people’—WILLIAM L. 
Batt, president, SKF Industries Inc. 





Optimum Sizes (inches) 


20 in-Ib Torque 40 in-Ib Torque 90 in-Ilb Torque 


62 10 16 


16 


10 


4%, 7% 


16 





4%,7% 


6. 8, 10, 162 
2%, 3%. 4%, 7%? 4% 
6! 61, 10, 16% 


2%1, 4%} 


MACHINE DESIGN—September, 1949 





By J. D. Swannack 

Chief Design Calculator 

Fairbanks, Morse & Co 
Beloit, Wisc 

















Fig. 1—Diesel engine-generator set. Natural frequency problems in complicated beam 
structures found in this type of equipment are readily solved with the matrix system 


ALCULATION of beam deflections is a recur- 
rent and often tedious necessity in many design 
problems. A time-saving method, discussed in 

this article, has been applied to such problems as 
diesel generator drives, Fig. 1, and makes use of 
simple matrices as a means of solving the sets of 
simultaneous equations involved. Most of the steps 
in the following discussion are carried out for ex- 
planatory purposes only; once an inverted matrix 
has been constructed, it need not be done again. A 
file of inverted matrices can be compiled and, as new 
problems arise, it is only necessary to calculate a 
set of M/I quantities and operate on them with the 
particular row or rows of the matrix. 

In calculating beam deflections in the usual man- 
ner, it is necessary to integrate the differential equa- 
tion 

dy — 


BI——_-— — M 
dx? 


where 


2 =Length variable of the beam 
y =Beam deflection 
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M =External moment resisted by the beam (a func- 
tion of x) 

E =Young’s Modulus for the beam material (usually 
not a function of 27) 

I =Moment of inertia of beam section (sometimes 
a function of 2). 


Equation 1 can be rewritten in the form 


d*y M 
dz? =—ss BI 

In practical design the quantity M/EI cannot 
usually be expressed analytically. The moment, M, 
or the inertia factor, J, or both, and sometimes the 
modulus, HZ, vary with x in some complicated manner. 
However, if the numerical value of M/EI can be 
found at a sufficient number of locations along the 
beam it is possible to solve for the deflection at these 
points by approximate integration procedures. 

A numerical attack can be based on finite differ- 
ence methods. C. L. Brown! has described this theory. 
For convenience it will be restated. 

Imagine curve A-B in Fig. 2 to be a portion of the 
deflected center line of a loaded beam. The length 


! References are listed numerically at the end of the article. 
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Fig. 2—Sketch of the deflected centerline of a loaded beam 
divided into a number of small increments 


has been divided into small equal increments, Ax. At 
station n the change in slope will be approximately 











(Yn+1— Yn) (Yn—Yn-1) = (Yn-1—2Ynt+Y mei) 
Ax Ar Ax 
The rate of slope change will be approximated by 
d*y _ d ( =.) = 1 (Yn-1— 2Yn+ Yn+1) 
daz? da \ dz / = bz Ax 


= (Yn-1—-2Yn t+ Yn+1) 





Ax? 
The finite difference equivalent of Equation 1 cp- 
propriate to station m can now be written: 





M, — 

~ Ax? (2) 
E,ln 
Values of EZ, and /, are to be taken as the average 
values in the vicinity of point n. 

Consider the simple beam of Fig. 3 and suppose 
Aw = 1/4. Since yp = yy = 0, the following set of 
difference equations can be written: 


Yn-1— 2Ynt Ynsi = 





, PF Mm, 
2U1~ Ye Tee Th, 
“Yi t+ 2¥2—-Ys= oan (3) 
16E Ip aoe nannies — 
I M: 
ee a 


Insofar as the answer is concerned, Equations 3 
can be solved in any expedient manner. The only 
reason for further concern is that practical beam 
problems may need ten or twelve or more equations 
for acceptable accuracy. Mr. Brown has shown a 
simple way of obtaining this solution for a large 
number of equations. It is especially recommended 
that the reader consult his article’. 

The present method is an application of a standard 
matrix solution for simultaneous equations. As yet 
these methods? have not become general. 

Preliminary to further discussion, Equation 3 wiil 
be rearranged as follows: 


a 7 tx a 7 
































ez M, 
2 =] 0 Yi =- 
16E I, 
mz Me 
1 2 -1 Y2 - . - .. (4) 
16E I, 
Pe Mz; 
0 1 2 Ys —— 
4 ae Be. a | 16B 1; | 
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Now the equation Ay = h where A and h are con- 
stants, has the solution y = h/A or A-*h. The 
analogy with Equation 4 is evident. In place of the 
simple constant A the set (matrix) of y coefficients 
is used. Then y becomes a column (matrix) of y’s 
and h a column (matrix) of constants. If the rules 
of this kind of algebra are known sets of quantities 
can be manipulated with a great reduction in labor. 

For this solution it is sufficient to know a few 
matrix multiplication rules and the matrix equivalent 
of division. The appendix at the end of this article 
gives a more detailed explanation of the use of ma- 
trices. 


EXAMPLE: A case of practical importance concerns 
a large wound rotor induction motor with the rotating 
system shown in Fig. 4. It is necessary to calculate 
the first natural frequency of lateral vibration for this 
system to insure that resonance does not occur near 
line frequency. The simplest approach requires find- 
ing the static deflection of the shaft at the rotor due 
to the rotor weight. 

Shaft details and information for this calculation 
are given in Fig. 5. Span between bearings is 48 
inches and the computation will be made with 12 
equal divisions. First step is the calculation of M and 
I values. Where the shaft changes section, as at sta- 
tion 1, 3 and 10, it is usually sufficient to take the 
average of the J values at either side of the point. 
However, a refinement is possible that is simple 
and will relieve the anxiety of the calculator some- 
what. 

Consider Fig. 6 to be a short length of beam with 
two constant sections. It can be shown that the 
equivalent small length of beam 7 having constant 
prismatic section and inertia factor 7, is expressed 
by the following equation: 


1 
I, = ————— e.............. . (5) 


l, + le 


9 
~ 





1 
Use of Equation 5 to calculate equivalent / values 
at stations 1, 3 and 10 is illustrated as follows: 


I =17.98 in.* for the 43¢-inch diameter 
I = 37.29 in.* for the 54-inch diameter 
I = 87.62 in.* for the 614-inch diameter 


Therefore 





h = 37.29 = 25.37 in. 





TABLE I—Values of M/I for Shaft in Fig. 5 








1 2 3 4 
Station M I M/I 

0 0 

1 3,083 25.37 121.5 
2 6,167 37.29 165.4 
3 9,250 47.53 194.6 
4 12,333 87.62 140.8 
5 15,417 87.62 176.0 
6 16,650 87.62 190.0 
7 16,033 87.62 183.0 
8 15,417 87.62 176.0 
9 12,950 87.62 147.8 
10 8,633 47.43 182.0 
11 4,317 17.98 240.1 
12 0 
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I; = 87.62 = 47.53 in.4 
87.62 
25+1.5 
37.29 
4 
Ben = 87.62 = 47.43 in.* 
87.62 
0.875 + 3.125 
17.98 


Calculation of the M/I quantities given in TABLE I, 
with the aid of which the complete matrix equation 
can be constructed, using the scheme developed in the 
appendix: 


rc 3 - = 
121.5 











n M10 9 8 76 5 4 8 27 

¥2 10 20 18 16 14 12 10 8 6 4 2 165.4 
Ys 9 18 27 24 21 18 15 12 9 6 3 194.6 
Vs “ 8 16 24 32 28 2% 20 16 12 8 4 140.8 
ws | sarxaoxiw 4|7 M4 22 28 35 30 25 20 15 10 5 176.0 
Ye 6 12 18 24 30 36 30 24 18 12 6 190.0 
us 5 10 15 20 25 30 35 28 21 14 7 183.0 
Ys 4 8 12 16 20 24 28 32 24 16 8 176.0 
Ys 3 6 9 12 15 18 21 24 27 18 9 147.8 
vio 2 4 6 8 10 12 14 16 18 20 10 182.0 
En 2 2 3 4 5 6 7 8 9 10 11] a 











Numerical procedures for deflections at stations 5, 
6, 8 and 9 are set forth in TABLE II, with the follow- 
ing results, E being taken as 30 x 10° psi for steel: 


482 
ys = ——————— 36,390 = 0.00162-inch 
123 x 30 x 106 
482 
Yo = ———__—_—_ 87,720 = 0.00168-inch 
123 x 30 x 106 
482 
Ys = ———___—_— 33,610 = 0.00149-inch 
123 x 30 x 106 
482 
Yo = ————_———. 28, 350 = 0.00126-inch 
123 x 30 x 106 


The calculations shown in TABLE II need not. be 
written down, since they can be carried out completely 
on a modern calculating machine. 


CANTILEVER BEAMS: A variable cantilever beam 
with its moment diagram is shown in Fig. 7. The 
first difference equation is 





Ax? Mo 
Y¥-1— 290 + w= 7 To 
The boundary conditions are satisfied if y_, Y; 


Fig. 4 — Rotating system of 

wound-rotor induction motor. 

First natural frequency of 

lateral vibration must be 

known to make sure that 

resonance does not occur 
near line frequency 
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Fig. 3—Moment diagram for beam shown in Fig. 2 


and yy = 0. If Ax = 1/6, then 























Zz Mo | 
a = —— 
36E Ip 
. a 2 My, 
Y1 Y2 36E I, 
. 2 Me 
+ 240 — ys = ——_ — 
V1 Y2 ¥3 36E I, us 
yg + 2 esd ee ; | nee 
2 ¥3 | we 36E I, 
+2 silt... 
¥3 U4 a= 36E I, 
9 2 Ms 
“Ya T £YU5 — Ye = ae oe 
U4 Y¥6 36E I, 
In matrix notation 
T eo r Mo | 
2 0 0 0 0 0 "1 ~— 
0 
2 1 0 0 0 0 v2 = 
1 
2 | Me 
1 2 1 0 0 0 Sel eel 
’ (7) 
M; 
0 j 2 1 0 0 Vs — 
3 
M, 
0 0 1 2 1 0 y : 
4a 
0 0 0 1 2 1 Ms 
: 7 — 
J i 




















It will be observed that this triangular matrix 
is in itself equivalent to the solution, since it is pos- 
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sible to solve immediately for y, and proceed té solve 
for the remaining y’s in order. However, this matrix 
has the following simple inversion: 








sie’ #:@ 6:8) 
22 0 0 0 0 
3 4 2 00 0 
aie nl 464 2 0 0 
ee ‘ee ee 
6 10 8 6 4 2 
i. S 


The determinant is always equal to % and the 
scheme of constructing the A~! for any order can 
be readily seen. The solution of Equation 7 is then 














- a 
"1 1 0 S € © «4 — 
Io 
M, 
Ye Es Ee = a 
I 
R M, 
Ys — 3 4 2 0 0 0 
72E Te 
(8) 
M; 
Us . @©-4 23 6 .¢@ sane 
I; 
M, 
y 5 8 6 4 2 0 
I; 
M; 
~ 6 10 8 6 4 2 ; 
x hen oal ae 




















SumMMARY: In calculating deflections of variable 
section beams M and 7 values must, of course, be 
found at a number of points regardless of the meth- 
od. The matrix solution requires a minimum of 
numerical work beyond this point. 

Since the inverted matrix is known for the cases 
of the simple and cantilever beams, it is possible to 
find deflections in a wide variety of nonuniform beam 
structures. 

The matrix method should be regarded as a means 
of solving sets of simultaneous equations and not 
as a beam calculation system. It happens in the 
present instance that the required matrix inversion 
is easily found and constitutes a useful tool. The 
idea should be kept in mind, as there are undoubtedly 
other physical problems that would yield systems of 
equations well adapted to this form of solution. 





Appendix 


MATRIX RULES: The product of two square ma- 
trices is another square matrix. The scheme is de- 
monstrated by the multiplication of two two-order 


matrices as follows: 

9 2 3 6 (9X3 +2x5) (9xX6+ 2x4) 37 «662 
5 Ae os ree TS se 
Change of order in multiplication does not neces- 


sarily result in the same answer. This can be quickly 
seen by reversing the foregoing sequence: 


3 6 9 2 (3X9 + 6X1) (3X2 + 6X6) 3342 

j i i , aD ae 7 ’ ‘I 
Postmultiplication of a square matrix by a column 

matrix is illustrated in the following example: 

(9X3 + 2x5) 37 

(1X3 + 6X5) 33 


This process is used in forming Equation 4 of the 
article, which can now be seen to be: 







2 ‘—j 0 Yi = 2x _~ 1 X Y2 +0 xX Y2 
at 3 —1 Ye2 at Y1 +2xX _— 1X V3 
0-1 2 Ys 0X y,—1X yot+ 2X ys 


To accomplish matrix division, multiply both sides 
of the equation by the inverse, A~—!, of one of the 
matrices. For this purpose it is necessary to have the 
inverse of the matrix 


a:~2 4 
~—_ | 
oi "Ss 


The inverse of a matrix can be constructed with 
the aid of the following four rules: 


1. Write the transpose (exchange rows and col- 


Fig. 5—Shaft details and dimensions for the induction-mo- 
tor rotor shown in Fig. 4 
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TABLE II—Tabular Solution for Deflections 







































































1 2 3 4 5 6 7 s 9 10 
Station M/I Row (5) Kow (6) Row (8) Row (9) Col. (2) x Col. (3) Col, (2) x Col. (4) Col, (2) x Col. (5) Col. (2) x Col. (6) 
1 121.5 7 6 4 3 850 729 486 364 
2 165.4 14 12 Ss 6 2316 1985 1323 992 
3 194.6 21 18 12 9 4087 3503 2335 1751 
4 140.8 28 24 16 12 3942 3379 2253 1690 
5 176.0 35 30 20 15 6160 5280 3520 2640 
6 190.0 30 36 24 18 5700 6540 4560 3420 
7 183.0 25 30 28 21 4575 5490 5124 3843 
8 176.0 20 24 32 24 3520 4224 5632 4224 
9 147.8 15 18 24 27 2217 2660 3547 3991 
10 182.0 10 12 16 15 1820 2184 2912 3276 
11 240.1 5 6 8 9 1200 1441 1921 2161 
as 36,390 37,720 33,610 28,350 
umns). For example, in the following matrix It can also be verified that 
1 5 2 1 3 5 3 2 T 2 1 0 1 0 0 
A'=% 2 4 2 2 1 0 1 0 
4 = rm 
3 2 4] transpose of A 5 1 a 2 3 0 1 2 0 0 1 
5 1 6 2 4 6 ny 
: and 
2. Replace each element of the transposed matrix oe 
by its minor. Example, 1 0 0 "1 Yi 
a 0 0 Y2 Y2 
[72 1\ (5 1\ (5 2 
4 6 ( 2 6) (2 4) 19 1 Ys Y3 
8 28 16 
3 Ss 1 5 1 3 Multiplying Equation 4 by A~'’, 
(2 8) (2 8) (8B) — |e 0 csseetaaaseciiae 
, - - Z r — 
7-24 -1% “|e m M 
3 5 1 5 ° : e = [3 2 1 1] = 3 2 J ame 
Bruce 5 1 ( 5 2) 16E I; I 
ae t 2 Me 2 Me 
— yoi % |2 4 2 a «6.8 — 
3. Divide each element of the matrix obtained 16H I, | 648 I, 
from Rule 2, by the determinant of the original ma- . . - iz M; oa LJ 
trix. For example, the determinant A = (A) = 7 a | 168 I; q 4s 
1x2x6+3x1x2+5x4x5-5x2x 2 
—~1x4x1-6 x 5 x 3 = 4. Dividing, and consequently 
L M, 2 M; 
8 28 16 y, = ——| 3—— + 2—— + — 
64E I, 2 I 
-2 -4 -2 
ait P I2 M M2 M: 
7 24 13 Yo = ( 2 - ‘toe o =) 
64 I; Te I; 
4. Give each element a sign according to the 
checkerboard arrangement: Ys = eae | * ol + Pant .) 
64E I; 2 ie ¢ 


28 16 2 7 4 
A'=¥% 2 4 2 or 1/2 1 1/2 
24 13 7/4 6 13/4 


2 1 0 
A “7 2 
0 1 2 
and it is easy to show that 
3 i 
A!l=% a 
1 3 
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Fig. 6—Diagram for calculating | values for short shafts 
consisting of two different diameters 
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Since sufficient accuracy cannot be expected from 
four divisions, it is necessary to find a simple method 
of constructing matrices of higher order. By the 
rules already stated the following inverse matrices 
of fourth and fifth order can be calculated: 


° 1 0 0) 4 3 2 1 
1 2 1 
P 4 ee. 3 6 4 2 
0 1 2 1 5 2 4 6 3 
0 0 1 2 1 2 3 4 
2 1 0 0 0 5 4 3 2 1 
1 2 1 0 0 4 x 6 4 2 
1 
A 0 1 2 1 o} a! 3 6 9 6 3 
6 
9 0 1 2 1 2 4 6 8 4 
0 0 0 1 2 1 2 3 4 5 


The arrangment becomes apparent. The determi- 
nant of A is numerically equal to (n +l ), where n 
is the order. The scheme of the outer rows and col- 
umns allows them to be written immediately. Each 
inner element up to and including the diagonal ele- 
ment, is the product of the exterior elements of its 
row and column. The diagonal is defined to be the 
line of elements running from the upper left hand 
to the lower right hand corner. 

The beam can now be divided into as many equal 
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Fig. 7—Diagram representing variable cantilever beam and 
its corresponding moment diagram 


parts as desired and the deflection for any or all 
of these points obtained. This is a very rapid opera- 
tion with a modern calculating machine. 

Inversion of a high order matrix is in general ex- 
tremely laborious. The reader will appreciate this 
if he has checked the case of the five order matrix 
given above. Only with certain special matrices is it 
possible to develop simple rules for inversion. 


References 


1. Cc. L. Brown—‘‘Calculating Beam Deflections,’’ MACHINE DESIGN, 
January 1944, Page 124. 

2. A. A. Frazer, W. J. Duncan and A. R. Collar—‘‘Elementary Ma- 
trices and Some Applications to Dynamics and Differential Equa- 
tions’’, The Macmillan Co., New York, 1947. 





Clutch Prevents Double Stroke 


SINGLE-stroke mechanism described in a pre- 
vious issue (MACHINE DESIGN, May 1949, Page 
146) has prompted David Carlaw (Engineers) Ltd., 
Glasgow, Scotland, to submit a design used on their 
window aperture cutting press for making envelopes. 

The mechanism is designed to give a single stroke 
to a press for each depression of a foot pedal. In the 
event of the foot being accidentally kept on the pedal, 
the clutch will not re-engage until the foot is lifted 
and another stroke taken on the foot pedal. Operation 
is as follows: A belt-driven pulley transmits power 
through a cone clutch that can slide on a feather 
key on the clutch shaft. Power from this shaft is 
taken through reduction gearing to the ram drive 
shaft. A disk is keyed to one end of the drive shaft 
and adjacent to it is a cam plate which is free on the 
shaft but limited in movement by a pin in the disk 
engaging in an arctuate slot in the cam plate. In the 
clutch-disengaged position, the pin is the forward 
end of the slot in the cam plate. 

Depressing the foot pedal causes a pawl to rise 
and engage a notch in the cam plate, rotating it 
until the cam face leaves the roller on the clutch 
operating arm. The clutch now engages the driving 
pulley and power is transmitted through the gearing, 
eccentric and toggle arms to the ram. When the drive 
shaft has made one revolution, the cam plate, which 
has been rotated by the driving pin in the disk, 
again comes in contact with and lifts the roller, 
thereby disengaging the clutch. The press cycle can- 
not be repeated until the pedal is released, allowing 
the pawl to again enter the notch in the disk and re- 
setting the mechanism. 
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Reducing Cost 





By Hanns J. Maier 
Lessells and Associates 
Boston, Mass. 


NE of the limitations in the application of 
fatigue data to design has been the relatively 
great expense of fatigue tests as compared to 

that of some of the simpler physical tests. Factors 
contributing to this expense may be listed as follows: 


1. Machining costs due to the fact that a consider- 
able number of specimens is required to determine 
the fatigue properties of any one material 

2. Time required for testing these specimens 

3. Cost of testing apparatus. 


In order to simplify the method and to reduce costs 
of obtaining fatigue data, considerable theoretical 
work has been carried out in an attempt to correlate 
fatigue strength with some other physical property 
more readily determined. Until such research results 
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of Fatigue Testing 














in the development of applicable methods, convention- 
al fatigue testing will continue to be necessary. It 
is believed that the method discussed in this article 
will go far toward simplifying and accelerating such 
testing as well as reducing its cost. The test setup 
is illustrated in Fig. 1. 


CONVENTIONAL FATIGUE TESTING: In Fig. 2 is 
shown a conventional fatigue curve together with the 
experimental points from which it was plotted. As 
may be seen, a stress appreciably lower than the elastic 
limit of the material produces failure if applied re- 
peatedly a sufficient number of times. If such alter- 
nating stress is made relatively high, it will have to be 
applied only a few times to cause failure of a test 
specimen. As the stress is decreased, the number of 
stress reversals necessary to cause failure increases; 


Fig. 1—Accelerated fatigue testing machine set up for 
calibration by strain gages. Downward force is applied 
by single weight, upward force by pulleys 
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Fig. 3—Stress distribution in 
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when stress is sufficiently decreased, an infinite num- 
ber of reversals can be made without causing failure. 
This stress is termed the endurance limit. As is ap- 
parent from Fig. 2, the endurance limit is obtained 
by testing a great number of specimens, each at a dif- 
ferent stress level, until these tests have defined a 
range of stress below which no failure can be made to 
take place, and above which failure can be made to 
take place after a finite number of cycles. For steel 
in general it is safe to assume that, if a specimen 
will run ten million cycles at a given stress without 
rupture, it will stand this stress an infinite number of 
cycles. Thus the determination of a complete fatigue 
curve for a steel involves the accumulation of a finite 
number of cycles, depending upon the magnitude of 
the applied stress, on each of the specimens tested 
at stresses above the endurance limit, and the ac- 
cumulation of ten million cycles on each of the speci- 
mens tested below the endurance limit (marked “not 
broken” in Fig. 2). 

For the sake of discusson, it may be assumed that 
specimen No. 1 of Fig. 2 was tested first, No. 2 sec- 
ond, etc. The only information regarding fatigue 
strength gained by the testing of specimen No. 1 was 
that the endurance limit lies somewhere below 25,000 
psi. Specimen No. 2, tested at 20,000 psi, did not 
break after ten million cycles, so that on completion 
of test No. 2 it was evident that the endurance limit 
fell between 25,000 and 20,000 psi. Narrowing this 
range further, test No. 3 was carried out at 23,000 


Fig. 2—Typical fatigue curve for steel 
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psi and also was run ten million cycles without failure. 


Thus the endurance limit was bracketed between 23,- 
000 and 25,000 psi, say 24,000 psi. Such accuracy 
was considered sufficient in this case. Further tests, 
Nos. 4, 5, 6, 7 and 8, were then carried out at stress 
levels above the endurance limit to complete the 
fatigue curve. TABLE I shows the number of cycles 
applied to each specimen. 

At the conventional fatigue test speed of 3600 cycles 
per minute eight test points required the machining 


TABLE I—Fatigue Test Data 


Specimen No. Cycles to Failure 


BD wee sees cccdevee tases choos 890,000 
B Cec eebesdoe Sew sessncsves 10,000,000 
BD wccccccuvevscescescssscce BERG 
@ Sececaveenccansvonnenae one 195,000 
DB edddedvecracedcsessicecsvcon 49,000 
] sreveciccecsaccsccacececes 15,500 
EE Win < 60.65 660 oh eo ches cee 21,161,200 


of eight specimens and a total testing time which is 
equal to 21,161,200/(3600 x 60) or 98 hours. 

ACCELERATED FATIGUE TESTING: The accelerated 
fatigue testing machine shown in Fig. 1 is basically 
a rotating cantilever beam machine. The static stress 
distribution in a cantilever specimen of uniform cross 
section is shown in Fig. 3. If the beam is rotated 
under this static load, it will be subjected to sinusoid- 
ally varying bending moments and stresses of ampli- 
tudes corresponding to those that can be read off the 
diagram of Fig. 3. Neglecting clamping stresses at 
the built-in end of the cantilever, it can be seen that 
the highest stress exists at that point and gradually 
diminishes as the free, loaded end of the beam is 
approached. Assuming reasonably small deflections 
of the beam, it may be stated that the bending mo- 
ment (and thus the stress) at any one point is en- 
tirely independent of what is done to the left of this 
point, but is a function merely of the load and the dis- 
tance between the point and the load. As long as 
these two quantities remain fixed, the stress amplitude 
will remain fixed. 

Assuming that the material being tested is iden- 
tical with that represented by the curve of Fig. 2, the 
rotating beam will run about 3,600 cycles in the initial 
position shown in Fig. 3, after which failure occurs at 
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Fig. 4—Details of accelerated 
fatigue test specimen and 
method of load application 
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point (1), the most highly stressed point on the beam. 
The machine is stopped. The section of the speci- 
men to the left of the fracture is removed from the 
collet chuck and the fractured surface at (1) is insert- 
ed in the chuck, bringing point (2) into the position 
formerly held by point (1). The test is then per- 
mitted to proceed. 

It must be noted that at this stage the stress at 
point (2) has not been altered since no changes have 
been made to the load or to the distance between the 
load and point (2). Also point (2) has already under- 
gone 3,600 cycles of stress reversal in the first stage 
of the test resulting in failure of point (1). From 
Fig. 2, it is apparent that a stress of about 47,500 
psi in this material may be withstood 4,750 cycles. 
Thus, fracture would take place at point (2) after a 
total running time corresponding to 4,750 cycles. 
However, of these 4,750 cycles, 3,600 have already 
been applied during the first stage of the test in order 
to obtain test point (2), and 1,150 additional cycles 
are required. This process is repeated until a point 
on the beam reaches the collet chuck without failing 
in ten million cycles of total running. 


Modifications of Apparatus and Specimens 


Experience gained in practical experimentation 
with this device has resulted in two modifications of 
design, as indicated in Fig. 4: Use of reduced test 
specimen sections, and of a two-load system. 

Reduced Test Sections. These were found neces- 
sary in order to prevent the specimen from breaking 
under the jaws of the collet chuck due to the clamp- 
ing stresses induced at that point. Since all of the 
test sections have been reduced by the same amount, 
the bending moment diagram still corresponds to the 
stress diagram as regards the minimum sections. 

Two-Load System. From practical considerations 
it may be noted that a finite length of specimen must 
exist between any two test sections in order that the 
specimen be clamped in the chuck after each frac- 
ture. Means had to be devised to keep the change in 
stress amplitude from one test point to the next suf- 
ficiently low to give enough test point for a complete 
fatigue curve. With a single load cantilever, an ex- 
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tremely long specimen would be required to achieve 
this end and a great portion of the total length near 
the point of load application would not serve any 
useful purpose since the stresses in this section would 
be below the endurance limit. 

The two-load system shown in Fig. 4 circumvents 
this difficulty. By proper adjustment of the loads 
and the distance between them any slope and mag- 
nitude can be given to the bending moment (stress) 
diagram over the active length of the specimen. By 
keeping this slope gradual it has been found pos- 
sible to obtain test points only 1000 psi apart. Since 
this stress spacing governs the accuracy to which the 
endurance limit can be determined, it is seen that such 
accuracy may be selected prior to the start of the 
fatigue test. For very low slopes the range of stresses 
covered during one test is small, hence in order to ob- 
tain the endurance limit with high accuracy, a pre- 
liminary test might be required to determine the range 
in which the endurance limit will fall. In many cases, 
however, such great accuracy is not required, and a 
single test on a specimen utilizing a medium slope 
bending moment diagram will suffice. In practice, it 
has also been found advantageous to replace the outer, 
inactive portion of the rotating beam located between 
the two loads by a second collet chuck. 

The specimen used in the present machine is 14-in. 
nominal diameter with test sections %,-in. diameter. 
In practice it will be possible to use specimens of 
larger diameter. The loads were applied by means of 
dead weights (the upward load through a system of 
pulleys) and calculated test stresses were substan- 
tiated by strain measurements made with wire strain 
gages attached to the test section and read while the 
beam was not rotating, Fig. 1. Test results avail- 
able to date are limited but show the expected cor- 
relation with rotating beam fatigue tests carried out 
in the conventional manner, for SAE 1020 steel. 


FUTURE WoRK: By means of suitable servomech- 
anisms, counters and recorders, an automatic fatigue 
testing device may be developed around the principle 
discussed here, in which the only work required will 
be the initial assembly and starting of the machine. 
The apparatus itself would then test and manipulate 
the specimen and plot automatically the fatigue curve 
on an output recording potentiometer. 
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Lathe Design Simplifies Setup 


— and rapid setup, fast automatic opera- 
tion and no cam changes permit the use of the 1-AC 
single spindle automatic chucking machine shown, 
above, on short run as well as high production jobs. A 
pentagonal control drum equipped with adjustable 
trips for the selection of feeds, spindle speeds, length 
of cutting stroke and skip indexing is the principal 
design innovation. Permanent cams for both turret 
and cross slide eliminate time-consuming cam changes 
when setting up a new job. 

Ease of adjustment and accessibility of the trips 
on the selector drum can be seen in the photograph, 





upper left. The position of the feed trip controls 
the stroke and rate of feed; various speed trips 
determine spindle speed and their position de- 
termines the time of speed change. Three feeds 
are automatically available at any point during 
the operation and in any order, being selected 
during setup by changing pickoff gears. Four 
spindle speeds are provided at any turret face 
or cross slide in any order. The index drum is 
shown surrounding the rear section of the se- 
lector drum. It controls the operation to be 
performed on any particular face, the face on 
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which the automatic cycle starts and stops, skip in- 
dexing of turret faces and the selection of cross slide 
operation, i.e., whether there will be dwell, no dwell or 
late action of either or both cross slides. 

Drive end of head with cover removed, above, show- 
ing both cam and turret control drums, limit switch 
boxes, magnetic brakes and the main drive motor. 
Spindle is driven through change gears and two 
solenoid-operated hydraulic clutches to give the four 
preselected speeds. Magnetic brakes provide for quick 
stopping of the turret in rapid traverse and another 
magnetic brake is mounted on the motor driving the 
turret indexing mechanism. Adjustment of the cam 
drum controls both the late and dwell cross slide op- 
eration by tripping electrical contacts. Manufacturer: 
Warner & Swasey Co., Cleveland, O. 
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Restyled Pump Has 
Improved Performance 


| a deep well turbine pump 
for appearance as well as improved perform- 
ance has resulted in the clean-lined unit shown 
in the accompanying illustration. Intended for 
use in irrigation systems, the original model was 
plagued with lubrication troubles. Because of 
the wide day to night variation in operating 
temperatures and as a result of the exposed lo- 
cation of the oil reservoir and drip valve, oil 
for the moving parts tended to flood during the 
day and congeal at night. In redesigning the 
unit, the oil reservoir was placed in the base 
casting and is kept at a more constant tempera- 
ture by running the discharge water through 
it, permitting uniform lubricant flow. Both the 
top motor cap and base were redesigned as sand 
castings not requiring added parts or additional 
cost to the manufacturer. The pump was re- 
styled for the Byron Jackson Co., Los Angeles, 
Calif., by Henry Drefuss. 
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Portable Postage Meter 


) the stamp value wanted and pressing 
a lever on this desk model postage meter prints the 
postage on mail of all sizes and classes. Stamp is 
a regular metered mail imprint, complete with dated 
postmark and, if desired, the user’s advertising mes- 
sage or trademark. The meter, only slightly larger 
than a dial telephone, also has a moistening mech- 
anism built in for envelope sealing. A detachable unit 
permits stamping the postage on a gummed tape for 
parcel post or other bulky mail. Manufacturer: Pit- 
ney-Bowes Inc.,. Stamford, Conn. 





P ROFILING and grooving of either the inside or 
outside periphery of cams to close tolerances and a 
microinch surface finish is accomplished on the trac- 
er-controlled, swivel-head miller shown in the photo- 
graph. Two roller-bearing rotary tables mount- 
ed on the machine bed are geared together and pow- 
ered by an infinitely variable-speed drive unit. Cut- 
ter and tracer spindles are secured on a tracer ex- 
tension arm, workpiece shape being generated by the 
shape of the master pattern and cutter feed being 
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determined by a tracer-feed cam. 

Extreme accuracy of the equipment is possible be- 
cause of the reduction in size from master to work 
piece, reduction ratios ranging from 2:1 to 10:1 in 
five steps. Accuracy is dependent entirely on the ac- 
curacy of the tooling and of the master pattern used. 
Spindle speeds vary from 300 to 10,000 rpm. Con- 
taining no complicated or delicate controls, the ma- 
chine will handle most cam shapes. Manufacturer: 
George Gorton Machine Co., Racine, Wisc. 
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Strength and Stiffness 


Enginesring 


of Ribbed Plates 


By E. A. Randich 


Development Engineer 
United Engineering and Foundry Co. 
Pittsburgh, Pa. 


TIFFENING ribs added to one or both sides cf a 
flat plate loaded in bending may increase or de- 
crease the maximum stress, depending on the 

proportions. Thus, a slender rib projecting from the 
plate adds little to the moment of inertia of the sec- 
tion but greatly increases the distance to the extreme 
fiber, thus actually decreasing the section modulus. 
The charts presented in this data sheet enable rapid 
determination of rib proportions and their effect on 
the strength and stiffness of a plate. 


UNRIBBED PLATE: Stiffness of a plate in bending 
is proportional to the moment of inertia 7. For an 
unribbed plate of width b, and thickness h, the mo- 
ment of inertia is], = b,h,*/12. 

Strength of a plate is proportional to the section 
modulus, Z, which is the moment of inertia divided 
by the distance to the extreme fiber. For an unribbed 
plate Zo = I,/ Yeh, = b,h,?/6. 


PLATE WITH RIBS ON BOTH SIDES: For a ribbed 
plate such as is shown in Fig. 1, the moment of inertia 
is 
(b, — b,) ho? + b-h8 

12 





Comparing this with an unribbed plate, the stiffness 
ratio is 


I b, b, hg 
Se a ale 
te b, bo ho 


For the ribbed plate in Fig. 1, the section modulus 
is 
(b, — b,) h,? + b,h8 
~ -12X1/2h 








Dividing this by the section modulus of the unribbed 
plate, the strength ratio is 
Z h, b, ho b, h 2 
a. = hg see 
h, 


It will be noted that Z/Z, = (1/I,) x (h,/h). 
The chart in fig. 1 permits ready solution of Equa- 
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Stiffness Rotio» 2 
7] 


9 9 8 
q ¥ 2. 


, 
Zo 


Strength Ratio = 





4 
h 
Depth Rotio = 3 





Fig. 1--Strength and stiffness ratios of plates with ribs on 
both sides. Sketch shows transverse section 
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tions 1 and 2 for values of b,/b, and h,/h. The con- 
stant stiffness ratio lines (which are straight) give 
the relation between Z/Z, and h,/h for selected values 
of I/I,. The constant depth ratio curves give the re- 
lation between Z/Z, and h,/h for selected values of 
b,/b,. 

For multiple ribs, the dimension b, represents the 
rib spacing distance. 

PLATE WITE RIBS ON ONE SIDE: For a ribbed plate 
such as is shown in Fig. 2, similar equations can be 
developed. The method is covered in an engineering 
data sheet “Stiffness of Ribbed Plates” by Joseph 
Marin, MACHINE DESIGN, May, 1947, Pages 145 and 
146. The chart in Fig. 2 gives families of curves for 
determining the ratios //], and Z/Z, for values of 
b,/b, and h,/h. 

EXAMPLE: It is desired to stiffen a rectangular plate 
1 inch thick and 12 inches wide with a series of three 
ribs spaced 4 inches apart on each side of the plate. 
In Fig. 3 are shown cross sections of the piate and 
three alternative rib designs. The relative stiffness, 
strength, and weight ratios are as follows: 


Fig. 2—Strength and stiffness ratios of plates with ribs on 
one side. Sketch shows transverse section 


Stittness fRotio = # 
7) 
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Design b./b, h,/h I/1, Z/Z, W/W, 
a 0 1 1 1 1 

b 0.0625 0.5 144 0.72 1.06 
c 0.0625 0.25 495 124 1.17 
d 


0.125 0.33 4.25 1.41 1.24 


Inspection of these results shows that design Db hav- 
ing a narrow rib has 44 per cent greater stiffness but 
28 per cent less strength than the flat plate. Increas- 
ing the height of the rib, design c, increases the stiff- 
ness ratio to 4.95 and the strength ratio to 1.24. How- 
ever, design d employing a thicker, shorter rib shows 
almost as high a stiffness ratio (4.25) with the 
strength ratio increased to 1.41, showing the greater 
effectiveness of shorter, thicker ribs. 

WEIGHT Ratio: If it is desired to compare the 
weights of the ribbed and unribbed beams it is nec- 
essary only to calculate the ratio of cross-sectional 
areas, which is, for ribs on either one or both sides, 

















w A (b, — b,) ho + byh 
Ww, 7 A, - bho 
b, b, h 
=1- + aus (3) 
bo b, ho 


The last column in the foregoing tabulation shows 
the relative weights of the designs discussed in the 
example. ; 


Fig. 3—Simple unribbed plate (a) and three alternative 
designs employing ribs on both sides 
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Air & Hydraulic Valves 


These small single-plunger series O and OE air 
and hydraulic control valves are suitable for use with 
air, oil or water at pressures up to 125 psi, tempera- 
tures not exceeding 150 F. Valves are furnished tap- 


ALUMINUM 
ALUMINUM 
HOUSING PUSH BUTTON 
— z oa . 









STAINLESS 
PLUNGER - 






BRASS 
GLAND NUT 


BRASS SPACER 
(SINGLE END) 





#9 PACKING ——~, 14 packinG BRASS SPACER 


(DOUBLE END) 





ped for either 4g or 14-inch pipe connection and can 
be obtained in two-way, three-way open exhaust, three- 
way piped exhaust, double two-way, four-way, and 
five-way designs with either push-pull or push and 
spring return actions. Type OE valves have open 
exhaust and should be used with air only. Manufac- 
turer: C. B. Hunt & Son Inc., Salem, O. 


For additional information circle MD 1 on Page 159 


Double-Reduction Speed Reducer 


For vertical applications, 
model No. VW-2 double-re- 
duction speed reducer has 1- 
hp input capacity and 1000 
lb-in. output torque. However, 
capacity varies with ratio 
which has range of from 10:1 
to 3840:1. Input shaft is %- 
inch in diameter and output 
shaft is 1 inch, although over- 
size shafts are available. Fea- 
tures include aluminum alloy housings, phosphor 
bronze gears, 20-degree pressure angle gearing and 
roller thrust bearings. Manufacturer: Euclid Uni- 
versal Machine Inc., 15002 Woodworth Rd., Cleveland 
10, O. 





For additional information circle MD 2 on Page 159 





Plastic Laminate 


Usable as electrical insulation material for install- 
ations where resistance to high temperature is not 
required, Tensilite 300 high-pressure plastic laminate 
can be used also for such general construction as wall 
paneling and trim. Composed of Hycar nitrile-type 
rubber, virgin pulp paper, phenolic resin and other 
compounding ingredients, this low-cost material is 
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For additional information on these new developments see Page 159 


laminated in conventional manner and can be fab- 
ricated by sawing, shaving, drilling and punching, 
with latter done cold or warm. It is furnished in 
sheets from 0.0031 to 1 inch thick, in dark brown 
or black with satin or dull finish. Laminate combines 
high moisture resistance, flexibility, low heat re- 
sistance and low bonding strength. Tensile strength 
is 15,000 psi lengthwise and 7500 psi crosswise, and 
flexural strength lengthwise is 22,000 psi as against 
17,000 psi crosswise. Other physical properties. in- 
clude 14-inch moisture absorption of 1.5 per cent in 
24 hours at 25 C, dielectric strength of 600 v per 
mil short time and 400 v per mil step by step. With 
compressive strength of 32,000 psi, its power factor 
at 1,000,000 cycles ranges between 0.045 and 0.050. 
Manufacturer: B. F. Goodrich Chemical Co., Cleve- 
land, O. 


For additional information circle MD 3 on Page 159 





Powder Stainless-Steel Parts 


Gears, levers, cams, blocks, gibs, pulleys, ratchets 
and intricate structural parts difficult to produce 
economically by machining can be mass-produced 
from stainless steel powders. Parts have tensile 
strength of 33,000 psi which is maintained at both 
high and low temperatures. They can be impregnated 
with oil if desired, eliminating need for lubricating. 
Rusting, corrosion and oxidation are eliminated. Man- 
ufacturer: Amplex Mfg. Co., 6501 Harper, Detroit 
11, Mich. 


For additional information circle MD 4 on Page 159 





Wheel Assemblies 


Usable as mountings for mobile equipment, drop- 
center disk-wheel assemblies are available in light, 
medium and heavy duty ranges. They are supplied 





as groups comprising rim and disk, hub, bearing 
cones, grease seal and cap and with bent or straight 
spindles. Brakes are available in certain heavy-duty 
sizes only. Range load per wheel in light classifica- 
tion is 1200 to 1500 lb; medium, 1500 to 1750 lb; and 


145 











heavy, 1750 to 2,000 lb. Wheels in the several duty 
classifications are available for variety of tire sizes. 
Manufacturer: Kelsey-Hayes Wheel Co., Davenport, 


Iowa. 
For additional information circle MD 5 on Page 159 





Totally-Enclosed Fan-Cooled Motor 


Small fan blades on 
rotor of type TEFC 
electric motor circu- 
late air which is 
drawn through ex- 
ternal hood over sta- 
tor core and out over 
pulley bearing. Dur- 
ing this process, heat 
is transferred from rotor and stator to frame and 
endbells. Actual temperature rise on stator windings 
will not exceed 55 C under full load operation. Ball 
bearing temperature rise in motor does not exceed 
30 C. Ranging in sizes from 2 to 60 hp, motor is poly- 
phase 56 or 60-cycle constant-speed, continuous-duty, 
squirrel-cage induction type with high starting torque 
and low starting current. Manufacturer: Valley Elec- 
tric Corp., Dept. 118, 4221 Forest Park Blvd., St. 
Louis 8, Mo. 


For additional information circle MD 6 on Page 159 





Silent Chain Flexible Coupling 


Combining high power transmission capacity with 
small space requirement, Series DSC silent-chain flex- 
ible coupling consists of two sprockets wrapped with 
center guide Morse silent chain. It transmits up to 
119 hp at 2000 rpm. Stock bore ranges from %% to 





2% inches are available as are covers of stamped 
steel or plastic. Disconnection is accomplished by un- 
wrapping chain after removing connecting pin or by 
moving either sprocket endwise out of mesh with 
chain. Manufacturer: Morse Chain Co., 7601 Cen- 
tral Ave., Detroit 8, Mich. 


For additional information circle MD 7 on Page 159 





Stainless Steel Alloy 


Having high hardness and strength, possessing 
good corrosion resistance and requiring only low 
temperature hardening treatment, 17-4 PH stainless 
steel is recommended especially for gears, cams, 
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shafting, chains, valves and pump parts. Containing 
17 per cent chromium, 4 per cent nickel and 4 per 
cent copper, this alloy has corrosion resistance ap- 
proaching that of 18-8 stainless steel. Hardness val- 
ues of 40 to 45 Rockwell C, with high tensile and 
yield strengths, are obtained by precipitation harden- 
ing. This merely requires heating annealed material 
to approximately 900 F for about one hour and air 
cooling. This treatment eliminates problems such as 
quenching cracks, distortion, internal stresses and 
objectionable scaling. Since only easily removed sur- 
face discoloration is produced in precipitation harden- 
ing, parts can be finish machined before hardening. 
Manufacturer: Armco Steel Corp., Middletown, O. 
For additional information circle MD 8 on Page 159 


Plastic and Porcelain Wire Connectors 


These Underwrit- 
ers’ Laboratories ap- 
proved Hi plastic and 
porcelain wire con- 
nectors have contour 
which tapers off to- 
ward top so that they 
can be used in re- 
stricted spaces too 
small for convention- 
al type connectors. 
High pressure mold- 
ing process, precision 
coiling of taper springs and improved molding mixture 
prevents coil springs working loose from body of con- 
nector. Units can be used to join from two No. 18 
wires up to three No. 10 wires with stranded wire 
or equal bulk. Large No. 6 universal Bakelite con- 
nector joins practically every combination of larger 
industrial wires. Improvements in porcelain connec- 
tors include raised lands for sure grip and faster 
splices. Manufacturer: Holub Industries Inc., Syca- 


more, Ill. 
For additional information circle MD 9 on Page 159 








Centrifugal Governor 


When predeter- 
mined speed limit has 
been exceeded, this 
microswitch centrifu- 
gal governor will turn 
off motor, engine or 
other electrically en- 
ergized equipment. It is oiWirn. 
is especially recom- 6 i. Ta 
mended for situations 
in which investiga- 
tion or corrective measures must be taken before 
‘runaway’ equipment is put back into operation. As 
switch must be reset manually before motor can be 
started again, damage is averted until repairs can be 
made. Microswitch is available on Pierce direct-drive 
and cable-driven centrifugal governors. Mercury 


or 
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switch performs same functions as microswitch for 
operations involving fire hazards. Manufacturer: 
Pierce Governor Co., Anderson, Indiana. 

For additional information circle MD 10 on Page 159 





Positive Operating Thermostat 


Featuring electrically in- 
dependent bimetal strip 
thermal element, that elim- 
inates artificial cycling, 
type C positive operating 
thermostat responds only 
to temperature changes in 
controlled device or sur- 
rounding air. Produced 
with variety of terminal 
arrangements and in many 
operating ranges up to 
maximum of 600 F, unit 
will operate normally at temperatures as low as —60 
C. It can be used alone or in conjunction with disk type 
thermostats for precise control of low-wattage elec- 
trical circuits in communications, electronic equip- 
ment, apparatus and appliances. Standard and her- 
metically sealed styles are available. Latter type 
is also supplied as double unit set to open at both 
minimum and maximum temperature. Manufacturer: 
Stevens Mfg. Co., Mansfield, O. 


For additional information circle MD 11 on Page 159 





Air Control Valve 


Built in *4, 3% and 
l-inch port _ sizes, 
model 6552 foot-oper- 
ated four-way air 
control valve is de- 
signed for pressures 
up to 150 psi. Valve 
body and cover are 
high tensile cast iron 
and foot pedal is manganese bronze. All ports and 
internal air passages are full pipe size to permit un- 
restricted air flow, rapid response and fast opera- 
tion. Valve cover can be rotated 9% or 180 degrees 
to simplify piping problems. When repairing or re- 
conditioning, it is not necessary to remove air lines 
from valve or disturb pipe connections. Manufac- 
turer: Logansport Machine Co., Logansport, Indiana. 

For additional information circle MD 12 on Page 159 








Asbestos Sheet Packing 


Developed to particular performance requirements 
of Army-Navy Aeronautical Specification AN-G-171, 
Palmetto compressed asbestos sheet packing No. 2915 
combines high resistance to heat, oil and solvents 
with particular resistance to alcohol-water and ethy- 
lene-glycol-water mixtures. Because asbestos fibers 
have been sealed to prevent liquid absorption, this 
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packing is highly impervious to such refrigerants as 
Freon. It has tensile strength with grain of 6150 psi, 
10 per cent recovery at 1000 psi and 99 per cent re- 
covery with no load, and will not crack if bent 180 
degrees. Manufacturer: Greene, Tweed & Co., North 
Wales, Pa. 


For additional information circle MD 13 on Page 159 





Industrial Safety Switches 


Added to line of 
safety switches are 
types A, C, and D 
for heavy-duty indus- 
trial service, stand- 
ard-duty industrial 
service and general- 
purpose service, re- 
spectively. Type A 
switches have attach- 
ment that locks 
switch ‘on’ or ‘off’, 
and cover can _ be 
closed with from one to four padlocks. Current car- 
rying parts are silver plated, and the blades are vis- 
ible for quick checking of switch operation. Line 
terminals are dead front, protected by hinged arc 
chamber cover. Magnetic plate in arc chamber cover 
adds to high rupturing capacity of switches. Jaws 
and fuse clips are steel reinforced to exert positive 
pressure. 

A nontracking insulation is used in the base, and 
insulating cross bar is formed of melamine plastic. 
Pressure connectors are removable so that solder lugs 
can be used when preferred. Types C and D are 
similar in appearance to type A, with design and con- 
struction details differing to meet service demands. 
Switches are now available in 30 and 60-amp sizes. 
Larger sizes are planned. Manufacturer: Square D 
Co., 6060 Rivard St., Detroit 11, Mich. 


For additional information circle MD 14 on Page 159 











Hydraulic Coupler 


Usable on all types of hydraulically actuated im- 
plements, this breakaway coupler has free swivel ac- 
tion under all conditions up to 4000 psi which elim- 
inates hose line twisting and kinking. When dis- 
connected, coupler instantly checks flow of oil under 





pressure, sealing both ends of the line. Oil spillage 
at breakaway does not exceed two drops, and pres- 
sure loss is held to a minimum. Standard rubber O- 
ring seals are used and the moving metal parts do 
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not contact each other. Coupler can be completely 
serviced in the field without special tools. Manufac- 
turer: B. A. Coupling Co. Inc., 1658 N. Brookfield 
St., South Bend, Ind. 


For additional information circle MD 15 on Page 159 


Variable Speed Drive 


Designed for vertical 
NEMA flange mounting, type 
F variable-speed transmis- 
sion is available in sizes from 
¥, to 1 hp. All speeds from 
0 to 1100 rpm are obtainable 
by means of hand crank ad- 
justment with speed indicat- 
ing dial. The transmission 
closely maintains its set 
speed even with change in 
load and is particularly suit- 
able for metering and pro- 
portioning uses or for mix- 
ing applications where change 
in viscosity occurs. Drive is 
available without motor or 
with built-in open or totally- 
enclosed non-ventilated three-phase or capacitor type 
motor. Manufacturer: Graham Transmissions Inc., 
Milwaukee 12, Wis. 


For additional information circle MD 16 on Page 159 





Alloy Cast Steel 


Exhibiting no structural changes at temperatures 
as low as —430 F, Lebanon grade 22 austenitic cast 
ferrous alloy contains 19.5 per cent chromium and 9 
per cent nickel. Particularly applicable in oil, chemical 
and other processing industries, it has already been 
used in production of steel castings for pressure 
equipment in storage facilities for liquid oxygen. 
This alloy can be welded by gas or electric processes 
without need for subsequent heat treatment. Manu- 
facturer: Lebanon Steel Foundry, Lebanon, Pa. 

For additional information circle MD 17 on Page 159 





Motor Reversing Switch 


| 


Allowing split- 
phase and capacita- 
tor-start motors to 
be started in either 
direction, reversed in- 
stantly or brought to 
quick stop, Rever- 
switch replaces start- 
ing switch in motors 
with centrifugal 
starting mechanisms and will fit most standard frac- 
tional-horsepower motors. Its action is mechanical, 
being similar to conventional starting switches ex- 
cept for its having two contacts instead of one. De- 
vice can be used as ordinary starting switch to give 
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simple one-direction starting. To achieve instant re- 
versing some type of external controller is necessary. 
Basically, action of a three-pole double-throw switch 
is required. Since various types of standard starting 
and reversing switches, drum controllers and mag- 
netic relays can be used, wide selection of both man- 
ual and automatic methods of control is available. 
Manufacturer: Iron Fireman Manufacturing Co., 


Portland, Ore. 


For additional information circle MD 18 on Page 159 


Pump-Motor Unit 


Addition to line of 
Barnes Constant-Flo 
rotary gear pumps is 
pump and motor unit 
which are exactly 
mated to each other. 
This assures maxi- 
mum efficiency of 
both pump and motor 
for use with auto- 
motive and battery powered industrial equipment. 
Unit combines specific model gear pump best suited 
to customer’s requirements with special 12-volt series 
motor. 

Illustrated model delivers 2.5 gpm at 650 psi and 
2.0 gpm at 1000 psi. Maximum pressure is 1500 psi. 
Models are available in 14-inch ports with built-in 
relief valve, and with special ports and mounting 
brackets to suit application. Manufacturer: John S. 


Barnes Corp., Rockford, Ill. 
For additional information circle MD 19 on Page 159 








Hydraulic Control Valves 


These V8 series oil- 
hydraulic valves will 
handle 80 gallons of 
oil per minute at op- 
erating pressures up 
to 1000 psi. They are 
recommended for use 
on road building and 
earthmoving equip- 
ment as well as hydraulic presses. Various models 
can be obtained for operating up to as many as three 
single-acting or double-acting hydraulic cylinders. 
Valves employ hollow-plunger construction with built- 
in check valves and adjustable differential type re- 
lief valves. Manufacturer: Hydraulic Equipment Co., 
1100 E. 222nd St., Cleveland 17, O. 


For additional information circle MD 20 on Page 159 








Stainless Steel Piston Rings 


Stainless steel, which maintains tension under ex- 
treme temperatures and is corrosion: resistant, is 
employed in this series of nonbreakable piston rings. 
Free from distortion, rings minimize friction and wear 
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by providing dissimilar metal for rubbing surfaces 
and increase compression efficiency by near-constant 
expansion factor which permits close tolerances be- 
tween ring and cylinder wall. Rings are formed from 
open-end metal to true circle proportions and heat 
treated in that shape. They are ground on outside 
diameter and lapped on sides for efficient seating. 
Lapping permits use of two rings in one ring groove 
for maximum efficiency. Manufacturer: Steel or 
Bronze Piston Ring Corp., Indianapolis 25, Ind. 

For additional information circle MD 21 on Page 159 





Electric Air Valves 


Designed for air pressures up to 125 psi, line of 
double-solenoid valves is supplied in sizes of %, 4, 
and 34-inch. All sizes are available for 110, 220 and 
440-v operation on both 25 and 50-60 cycle current. 
Valve has one-piece bronze base, heavy solenoids for 








positive seating and cool operation, and heavy sheet 
metal cover. Type OU packer is utilized as well as 
shock-resisting clevis and clevis pin. Models are 
available in all sizes with two-way, three-way or 
four-way piped exhaust. Manufacturer: Valvair Corp., 
454 Morgan Ave., Akron 11, O. 

For additional information circle MD 22 on Page 159 





Metal Finishing Primer 


Manufactured as universal primer, Di-Noc Metal 
N33 is designed especially for aluminum but is adap- 
table for steel and other metals. Material has high 
abrasion resistant characteristics and will adhere to 
aluminum without special preparation. After appli- 
cation of primer, any regularly used over-coat may 
be applied. It can be used in air-dry, force-dry or 
bake-dry applications. It is supplied in neutral gray 
or white colors and packaged in 5-gallon containers. 
Manufacturer: Di-Noc Co., 1700 London Rd., Cleve- 


land, O. 
For additional information circle MD 23 on Page 159 


Rotorarm Rotary Pump 


Positive displacements of 11 to 27 gallons per min- 
ute at discharge pressures up to 100 psi when han- 
dling lubrication fluids are possible with this Roto- 
arm rotary pump. Two elliptical rotors are set on 
same shaft. Two swinging arms ride on these rotors 
to prevent recirculation and to assure constant de- 
livery. Pump operates at from 400 to 1000 rpm and 
is capable of producing a vacuum of 28 inches of 
mercury. Nickel castings with stainless steel fittings 
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are standard to protect against corrosion. Other fea- 
tures include mechanical shaft seal, permanently 
mounted outboard shaft bearing and in-line suction 
and discharge ports. Manufacturer: Hinckley Tech- 
nical Associates Inc., 299 Marginal St., East Boston, 


Mass. 
For additional information circle MD 24 on Page 159 





Small Skeleton Motor 


Built in sizes ranging 
from 1/500 to 1/100-hp, 
type AG small skeleton 2- 
pole offset a-c motor 
weighs only 21 oz. Fea- 
tures include air gap con- 
centricity, heavy bearing 
brackets, oil reservoirs 
packed with felt and 
enameled windings. Two 
holes in field laminations 
facilitate mounting. Ap- 
plications include use in 
emall room heaters, fans, unimated displays and 
other equipment requiring light weight, low power 
motors. Manufacturer: Redmond Co., Redmond Sq., 
Owosso, Mich. 

For additional information circle MD 25 on Page 159 








Electric Centrifugal Switch 


This centrifugal 
switch has been rede- 
signed for plugging, 
overspeed or under- 
speed protection, non- 
plugging and motion 
interlocking service. 
It is particularly suit- 
ed for application on 
machine tools to in- 
crease production and 
on hazardous machinery to increase safety. Available 
in dust-tight and oil-resistant enclosures for surface 
or flange mounting and also in permissible enclosures 
for hazardous locations, this switch can be furnished 
with any standard contact arrangement and has op- 
erating range for contacts to open or close at from 
125 to 2530 rpm. It has sealed and permanently lub- 
ricated ball bearings. Major improvements are ball 
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bearing mounted on contact-making arm to minimize 
friction and contact-blade stops to prevent undue 
wear of contacts. Manufacturer: Euclid Electric & 
Mfg. Co., Madison, O. 


For additional information circle MD 26 on Page 159 


e 


Parts Hoppers 


Ranging in size from 4 to 32 inches, illustrated 
motorized hoppers are designed for feeding specific 
parts. For example, 4-inch model handles screws 
0.227-inch long and 0.045-inch in diameter; it is used 
in conjunction with another hopper to handle wash- 





ers of 0.1-inch diameter and 0.025-inch thick with 15- 
degree bevel. These hoppers are used to feed ori- 
entated parts into nests of special assembly ma- 
chine, where washer is placed on screw right side up 
and assembly is ejected, the entire process being ac- 
complished automatically. Manufacturer: Kraus De- 
sign Inc, 41 S. Water St., Rochester, N. Y. 
For additional information circle MD 27 on Page 159 


Countersunk Pipe Plugs 


Made of specially 
selected steel on au- 
tomatic screw ma- 
chines, these counter- 
sunk pipe plugs are 
available in standard 
stock sizes of 4, %, 
%, % and 1 inch. 
They can be furnished 
also to special order in alloy steels, aluminum or 
brass in sizes up to 25¢ inches in diameter. Usable 
as removable drain plugs, permanent plugs and for 
other applications, they are supplied with standard 
pipe or Dryseal threads. Manufacturer: J. J. Tourek 
Mfg. Co., 4710 W. Sixteenth St., Chicago 50, IIl. 

For additional information circle MD 28 on Page 159 





Gear-Type Flexible Coupling 


Utilizing but seven parts, this gear coupling is of 
forged high-carbon steel with internal teeth running 
full working length. Sleeve can be removed quickly 
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as it is held without bolts. Hub teeth are cut radially, 
permitting accurate alignment without excessive back- 
lash. Neoprene seals are reinforced with garter 
springs which maintain constant closure against 
slight depressions and unevenness of shaft surfaces. 
Coupling is supplied in sizes of 34, 1, 1%, 2, and 2% 
in. Manufacturer: Sier-Bath Gear & Pump Co. Inc., 
North Bergen, N. J. 


For additional information circle MD 29 on Page 159 


Fiberglas Wire Sleeving 


Available at price 
comparable to cotton 
or rayon-base insula- 
tions, BH 649 braided 
Fiberglas“tubing ‘and 
sleeving will with- 
stand rough handling 
without breakdown. 
Noncombustible ma- 
terial is treated to retard fraying and can be knotted 
and pulled tight without cracking or change in di- 
electric strength. Potting temperatures of 450 F may 
be used up to 60 minutes. Material is supplied in 
Grade A-1 and B-1 tubing and grade C-1 and C-2 
sleeving in standard black or yellow, as well as green 
or brown. Sizes range from No. 20 to %-in. inclusive. 
Manufacturer: Bently, Harris Mfg. Co., Conshohocken, 
Pa. 

















For additional information circle MD 30 on Page 159 


Fluid Drive Motor 


Usable wherever 
loads require smooth 
acceleration, protec- 
tion from jamming 
and shocks or where 
starting conditions 
are difficult, these 
Fluid Shaft motors 
consist of fluid-drive 
coupling and electric 
motor integrally mounted on standard frame and end 
bells. Loads that are difficult to bring up to speed are 
accelerated easily as motor is practically at operating 
speed before load is applied. All starting and operat- 
ing shocks are absorbed in cushion of oil. Units are 
available in %, %, 1, 1%, 2, 3, 5, 7%, and 10 hp 
with standard foot mount or round body frame. All 
can be mounted horizontally or vertically, and can be 
supplied with NEMA flange or face type end bells. 
Units are also available as motor reducers in either 
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single or double reduction types. They provide fluid- 
drive, electric motor and gears for slow output speeds 
in one compact power package. Manufacturer: Reu- 
land Electric Co., Alhambra, Calif. 

For additional information circle MD 31 on Page 159 





Hydraulic Pump 


Expressly designed 
for mobile equipment 
industry, Series V-200 
balanced vane pump 
automatically main- 
tains correct radial 
and axial clearances 
at all times. Pump is 
not only compensated 
for normal wear, but 
also adjusts its clearances automatically to oil vis- 
cosity variations resulting from temperature change. 
Hydraulic balance feature eliminates bearing loads 
resulting from pressure, and vane principle provides 
for no-load starting. Pump is suppied in four capac- 
ities for operating pressures up to 1000 psi. Minimum 
delivery varies from 1.6 to 11.2 gpm at drive speeds 
from 600 to 2750 rpm. Furnished with magneto, face, 
foot or flange mounting, it is directly coupled or 
belt, chain or gear driven. Manufacturer: Vickers 
Inc., 1400 Oakman Blvd., Detroit, Mich. 


For additional information circle MD 32 on Page 159 








Totally-Enclosed Motor 


ce em 


Improvement fea- 
ture of type FWFB 
Slo-Speed geared mo- 
tor is Klosd-Tite con- 
struction for use in 
atmospheres contain- 
ing nonexplosive 
dusts vapors and in- 
jurious foreign ma- 
terials. External fan 
cools streamlined case. Other features include laby- 
rinth seals, heavy-duty ball bearings lubricated for 
life, Sterling gears and Herringbone rotor. Motor can 
be mounted in any position without modification. 
Manufacturer: Sterling Electric Motors Inc., Los 
Angeles, Calif. 

For additional information circle MD 33 on Page 159 








Lever-Action Switch 


Especially adaptable for use on all types of low- 
power switching applications, Lev-R switch requires 
less than one-half space usually necessary for a lever 
switch. A single hole is required for mounting. 
Switches are furnished in standard circuits with two 
or three-position actuators and in either locking or 
nonlocking type. Mounting hardware is nickel-plated 
brass. Fine silver contacts, rated at 3 amp 120 v a-c, 
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noninductive load, are standard. Large silver con- 
tacts for high currents and palladium contacts for 
low-current, low-voltage circuits are available. Over- 
all length is 3 17/64 in., width is 5¢-in. and height 
depends on circuit. Manufacturer: Switchcraft Inc., 
1328 N. Halsted St., Chicago 22, Ill. 

For additional information circle MD 34 on Page 159 





Linear Ball Bushing 


Having substantial load rating and suitable for 
use where shaft rigidity and capacity are important, 
this Ball Bushing is designed to give antifriction 
support to linear motions along 11% inch diameter 





guide rods or reciprocating shafts. Precision align- 
ment is maintained over long periods since free-roll- 
ing ball bearing action reduces wear. Bearing has 
23%-inch outside diameter and 3-inch overall length. 
Manufacturer: Thompson Industries Inc., Manhasset, 
Me Ss 


For additional information circle MD 35 on Page 159 





Electric Vibrator 


Shaking forces up to 6 lb at frequencies of the 
order of 30 cps are produced by the Globe electric 
vibrator. Unit consists of a power unit to which 
is attached an unbalanced arm. Furnished with a 
complete shielding and filter for radio-noise suppres- 
sion the assembly weighs under one pound and is 
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4 inches long. Operation is on 24 volt, de power. 
Units are also available for operation on 6 and 12 
volt current. Manufacturer: Globe Industries Inc., 
125 Sunrise Place, Dayton 7, Ohio. 


For additional information circle MD 36 on Page 159 


Thermosetting Phenolic Materials 


This series of Lu- 
ron medium-high im- 
pact thermosetting 
phenolic mate- 
rials has low bulk 
factor and fast rate 
of cure and can ke 
molded in high-speed, 
multicavity molds. 
Clean and dustless, 
materials are of uni- 
form particle size and 
are easily poured or 
automatically pre- 
formed,e merging 
from mold with a 
high gloss finish. They can be compression, transfer 
or plunger molded, with recommended molding pres- 
sure ranging from 4000 to 6000 psi. Two grades are 
now supplied in black only, with special formulations 
and colors for individual requirements soon available. 
Processing characteristics of these phenolic materials 
make them usable for large transformer housings, 
industrial tote boxes, and electrical parts. Manu- 
facturer: Rogers Corp., Manchester, Conn. 

For additional information circle MD 37 on Page 159 








Electric Motor 


This model 700 
motor can be series 
wound to match 
needs of application 
from 1/15 to %-hp 
for continuous duty 
or %-hp for inter- 
mittent use. When 
shunt wound, motor 
has intermittent-duty 
rating of ‘%-hp. It 
can be wound for 
range of 6 to 230 
volts de or ac-dc. Housing can be ventilated or totally 
enclosed, with black enamel, crackle or special finish. 
Rotation is clockwise, counter-clockwise or reversible, 
depending on requirements. Standard shaft diameter 
is %@-inch, but any shaft length can be specified. 
Bearings are available in grease-sealed ball and 
porous bronze sleeve types. Included is internal fan 
to cool motor which has top idling speed of 20,000 
rpm. Motor can be used with variety of gear reducers 
and bases. Manufacturer: Electric Motor Corp., 
Racine, Wis. 


For additional information circle MD 38 on Page 159 
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Rotary Gear Hydraulic Pump 


Applicable to 
heavy-duty hydraulic 
power demands, mo- 
del RC-7380 Lear-Ro- 
mec rotary gear type 
pump delivers 5 gpm 
at 1000 psi and 1800 
rpm. It uses any 
light petroleum-base 
oil and is designed 
for direct drive from 
SAE flange type 
magneto mounting 
pad. Cast aluminum case houses closely fitted, hard- 
ened-steel impeller gears and lead-bronze bearings. 
Air check in mechanical shaft seal prevents entrance 
of air during self-priming starts. Ports are tapped for 
%4-in. or 34-in. NPT inlet. Manufacturer: Lear Inc., 
Romec Pump Div., Elyria, O. 

For additional information circle MD 39 on Page 159 








Industrial Disk Wheel 


This 14-inch No. D265 
disk wheel with 4.00 x 14 
punctureproof semipneu- 
matic tire is supplied in 
wide range of hub lengths 
and bearing types and sizes 
to serve variety of pur- 
poses. Prevention of tire 
slippage is assured by 
perfect meshing of tire 
lugs into wheel lugs. Tires 
are light or heavy-duty 
types for maximum rated 
loads of 385 and 595 lb, respectively. Hub lengths vary 
from 21% to 41% inches and axle diameters from 1% to 
114 inches. Ball, G-roller, H-roller or Durex type bear- 
ings are utilized. Manufacturer: Geneva Metal Wheel 
Co., Geneva, O. 

For additional information circle MD 40 on Page 159 








Automatic Voltage Regulator 


Small automatic 
voltage regulator, 
Stabiline EM 4102, is 
electromechanical in 
operation consisting 
of a variable trans- 
former controlled by 
an electronic detect- 
or. Ratings are: in- 
put range, 95-135 
volts; output, 0-2 kva adjustable between 110 and 120 
volts; input frequency range, 50-60 cycles; wave 
form distortion, zero per cent; recovery time, 3 sec- 
onds for line voltage excursions of 95-135 volts, or 
0.075 seconds per volt. The regulator is completely 
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RAPHITED SLEEVE TYPE BEAR- 

INGS were developed primarily for 
applications where lubrication is difficult, 
likely to be neglected and where the speed 
of the shaft is too slow to sustain an oil 
film. They are also used in some applica- 
tions where ordinary lubricants might dam- 
age goods or food products in process and 
where temperatures are too high for oil 
or grease. 

There are three fundamental types avail- 
able: cast bronze with serrated grooves, 
cast bronze with graphite plugs and bronze 
sheet metal with serrated, rectangular or 
diamond shape indentions. 

In the cast bronze serrated type, minute, 
dovetailed grooves are cut into the bear- 
ing surface at a 7 degree lead. Graphite is 
then compressed into these serrations and 
remains permanently in place. This type 
provides from 40 to 45% graphite contact 





BRONZE 
GRAPHITE 


- ++ Serrated type 
graphite bearing. 
Note the 7° lead 
and the dovetail 
shape of the ser- 
rations. 





with the shaft which increases slightly 
with wear. 

Plug type graphited bearings are pro- 
duced by drilling holes of a suitable size 
in a cast bronze bearing on a staggered 
pattern through the wall. Stick graphite 
is then forced into these holes and remains 
permanently in place. 

In some applications, ordinary oil 
grooves or combinations of oil grooves can 
serve as recesses to hold the graphite. It 
is also possible to compress graphite into 
grooving on the flange of cast bronze bear- 
ings when the application requires it. 

The first step in producing bronze sheet 
metal graphited bearings is to cut serra- 
tions longitudinally into coiled strips of 
sheet bronze. The graphite is then forced 
into these serrations by a high pressure, 
patented process and baked under a care- 
fully controlled temperature. The strip 
material is then blanked and formed into 





Limiting Factors For Successful Performance 


1-Speed—tLoad Factors: 


(a) For constant running shafts—PV = 18,000# 
in (min.) sq. in. proj. area. 

(b) For constant running shafts (with supple- 
mentary lubrication) PV = 120,000# in (min.) 
8q. in. 

(c) For Oscillating shafts—PV = 60 ,000# in (min.) 
8q. in. ; 

(d) Intermittent service—PV=120,000# to 
250,000# in (min.) sq. in. (use safety factor) 

e 
2-Bearing Pressures: 


(a) All graphite jobs (without additional lubri- 
cation) 40 to 50# sq. in. (for speeds of 30 ft. 
per min.) 

(b) With supplementary lubrication 350# sq. in. 


3-Temperatures: 


(a) Standard graphited bushings—Satisfactory 
up to 250° F. 275° F. (Using conventional 
leaded bronzes and serrated type.) 

(b) For temperatures up to 400° F. Conventional 
leadei bronzes with graphite plugs. 

(c) For temperatures—Up to 1000° F. Special 
lead bronze alloys with graphite plugs. At 
higher loads, oil should be used in conjunc- 

tion with the gsaphite plugs for higher 

efficiency. 
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4-Running Clearances: 


(a) Constant running shafts—50% higher than 
standard. 

(b) Oscillating shaft—Standard allowance can 
be used. 


5-Wall Thickness: 


Minimum thick. 

\4” for O.D. up to 1". 
Minimum thick. 

8” for O.D. over 1". 
Max. wall thick.—Optional to designer. For 
Plug type graphite— wall to be same as 
diameter of graphite plug— min. 

6- Graphited bushings should be recom- 
mended for s less than 30 ft. per min. 
for at such low speeds it is impossible to 
develop film pressure necessary to prevent 
metallic contact. 


Serrated type 


7-Stock Allowance for finishing 


(a) It is necessary to finish ing i 
Reaming stock allowance of not more than 
C505 Geedld be clowed for cast teuuse 
graphited. 

(b) At least 0.004 stock for burnishing sheet 
metal graphited. 


cylindrical shapes. In producing the cylin- 
drical shape the serrations automatically 
become dovetailed which holds the graph- 
ite permanently in place. 

Cast graphited bearings can be reamed 
in place, a maximum of 0.005 stock being 
removed. Sheet metal bearings must be 
burnished in place. The graphite used in 
Johnson bearings is not soluble in water, 
oil or gasoline. An occasional application 
of oil or grease where permissible will 
greatly increase the life of the bearing and 
lower the coefficient of friction. Cast 
graphited bearings are recommended for 
applications having slow speeds and mini- 
mum loads. For intermittent service or 
oscillating motion we recommend sheet 
metal with graphite. Quantity is a factor 
also and in large production runs of any 
given size, sheet metal is surprisingly low 
in cost. 





Ledaloyl Bearings 


While graphited bearings are sometimes 
referred to as “‘Self-Lubricating”’ Johnson 
Bronze produces another type by powder 
metallurgy known as Ledaloy!. This bear- 
ing is low in cost, high in efficiency and 
holds up to 35% oil by volume. It is 
particularly economical when produced as 
a self-aligning, flanged or other odd shaped 
part as there is no machining required. 
Write for complete details. 


This bearing data sheet is but one of a series. You can get 
the complete set by writing to— 





¢ 


SLEEVE BEARING HEADQUARTERS 
525 S. MILL ST. + NEW CASTLE, PENNA. 
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insensitive to the power factor of the load and is be- 
ing offered as a cabinet-contained or rack-mounting 
unit. The rack type fits standard 19-in rack panels; 
the cabinet model is convertible to rack mounting. 
Manufacturer: The Superior Electric Co., 80 Hannon 


Ave., Bristol, Conn. 
For additional information circle MD 41 on Page 159 





Totally-Enclosed Motor 


Cooling is im- 
proved in this B- 
Line motor by a 
fan which directs 
air directly over 
stator lamination 
edges to eliminate 
dead air space 
completely. Motor 
7 windings as well 

as brushes and 
other internal parts are protected by enclosed frame 
which permits motor to be used where metallic and 
abrasive dusts are present. Motor is equipped with 
prelubricated ball bearings, is rated 55 C for con- 
tinuous duty and can be obtained in single-phase 
from 1% through 3 hp and in polyphase from % to 3 
hp. Manufacturer: Brown-Brockmeyer Co., Dayton 
1, O. 





For additional information circle MD 42 on Page 159 





Ball Bearing Take-Up 


Suitable for con- 
veyor and power 
transmission service, 
wide slot SC ball 
bearing takeup per- 
mits adjustments to 
be made for changes 
in shaft position. 
Unit consists of deep- 
groove precision 
bearing, with large 
balls and retainer to minimize wear, enclosed in 
strong outer housing with wide milled slots or ways 
on each end for supporting guides. Housing has hole 
for receiving unthreaded end of adjusting screw. 
Manufacturer: Dodge Manufacturing Corp., Misha- 
waka, Ind. 

For additional information circle MD 43 on Page 159 








Silicone Insulating Resin 


Having general application for impregnating spun 
glass and asbestos wire coverings and for binding 
coils, windings and other motor, generator and trans- 
former parts, No. 9989-1 thermosetting silicone in- 
sulating resin permits electrical equipment to operate 
at temperatures as high as 180 C. Possessing high 
dielectric strength, water resistance and heat resist- 
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ance, it dries tack-free in less than 30 minutes at 
relatively low temperature and can be cured to tough 
flexible film. It has solids content of 60 per cent and 
average viscosity of 200 centipoises at 25 C. Ma- 
terial can be used as supplied or thinned with petro- 
leum spirits or VM & P naphtha. Manufacturer: 
General Electric Co., Chemicals Division, Pittsfield, 
Mass. 
For additional information circle MD 44 on Page 169 





Synchronous Motor 


Providing three 
synchronous’ speeds 
in one unit for pro- 
duction and labora- 
tory work, model GH- 
371 Elnico hysteresis 
type synchronous mo- 
tor can be switch or 
relay controlled and 
is reversible while 
running. It can 
change also from one 
speed. forward to different speed in reverse. Motor 
is rated at 1/100, 1/60 and 1/40-hp at 900, 1800 and 
3600 rpm, respectively; and it operates from 115-volt 
60-cycle single-phase current. It can be furnished 
complete with control box and line cord, wired and 
ready to use. Manufacturer: ‘Electric Indicator Co., 


Stamford, Conn. 
For additional information circle MD 45 on Page 159 








Pillow Blocks 


Correction: This 
pillow block which 
was announced in the 
August issue, listed 
erroneously the man- 
ufacturer as the Koh- 
ler Co. instead of the 
Split  Ballbearing 
Corp., Lebanon, N. H. 

The housing and 
outer race of this pil- 
low block are forged 
integrally from bear- 
ing steel. Both inner 
and outer races are 
split or fractured and 
repositioned by hold- , 
ing screws. This construction permits the assembly 
of the bearing in places where a solid race bearing 
cannot be installed. It is compact and has a high 
load capacity, due to the maximum complement of 
balls that can be assembled in the split construction. 
Now available for shafts 15/16 to 315/16 inches in 
diameter. Manufacturer: Split Ballbearing Corp., 
Lebanon, N. H. 

For additional information circle MD 46 on Page 159 
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ELIMINATE 
TAPPING IN 
MATERIAL 
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Shakeproof Thread-Cutting Screws actually cut their own 
snug mating threads in practically any material... costly 
separate tapping operations are completely eliminated ! 
The exclusive Shakeproof thread-cutting slot in each 
screw forms a sharp, serrated cutting edge . . . assuring 
true tapping action as the screw is driven. Special heat 
| treatment makes Shakeproof Thread-Cutting Screws 
stronger too ... nearly twice as strong as ordinary ma- 
chine screws! And, because each screw fits tightly in 
its self-cut, perfectly mated thread, maximum resistance 
to vibration loosening is assured ! 

All these advantages will make your assembly process 
simpler and more efficient . . . see how in the new Shake- 
proof Thread-Cutting Screw book. You can check the 





typical applications shown against your own... and 
there’s convenient technical data too! Write for your free 
copy today ! 


SHAKEPROOF Inc., Division of Illinois Tool Works, 2501 
North Keeler Avenue, Chicago 39, Illinois. In Canada: 
Canada Illinois Tools, Ltd., Toronto, Ontario. 


Shakeproof 


THREAD-CUTTING SCREWS 
















Type 1 Shakeproof Thread-Cutting Screw 
. — ideal for a wide range of steels, 
stainless steels and the harder alloys. 


Type 23 Shakeproof Thread-Cutting Screw 
— assures efficient thread-cutting action 
in the softer metals and die castings. 





- Pea Type 25 Shakeproof Thread-Cutting Screw 
; — provides maximum resistance to strip- 
ping and decreases internal stresses 
in plastic applications. 





FASTENING HEADQUARTERS 


TRADE MARK 
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For additional information on this new equipment see Page 159 


Magnetic Thermometer 


Magnets on flat 
stem of this thermo- 
meter enable operator 
to place it on flat 
surface so that it 
quickly indicates tem- 
perature of surface 
under test. Such ap- 
plications include 
checking electric flat 
irons, griddles, 
transformers, engine 
blocks, air ducts and exhaust ports. It can be screwed 
also into tanks, kettles and steam lines by removing 
magnetic portion of stem. Suitable mounting nuts 
are provided for this purpose. 

Made of 18-8 stainless steel, it can be obtained 
with dial sizes from 1 to 5 inches in diameter, stems 
ranging from 3 to 42 inches long and calibrated in 
either Fahrenheit or Centigrade in nine different 
temperature ranges. Instrument is accurate to with- 
in 1 per cent of full scale reading and will withstand 
3476 psi. Manufacturer: W. C. Dillon & Co., 5410 
W. Harrison St., Chicago 44, Ill. 

For additional information circle MD 47 on Page 159 









Engine Pressure Indicator 


Giving accurate 
readings at detona- 
tion and power stroke 
frequencies, model 2 
DC engine pressure 
indicator utilizes cat- 
ernary diaphragm-ac- 
tuated strain gage 
which exhibits negli- 
gible temperature, 
calibration drift, vi- 
bration and mounting stress error effects. Linear re- 
sponse to wide frequency range allows use for both 
static and dynamic pressure measurements. With 
low-pressure air cooling of pickup, accuracy within 
1 per cent is obtained from -10 to 2000 psi over 
frequency range from d-c to 20,000 cycles per second. 
Static pressures to over 3000 psi can be measured, 
and calibration can be checked by dead weight test. 

Amplifier-power supply unit receives electrical out- 
put of pressure pickup and supplies signal that can 
be fed into standard oscilloscope for graphical pre- 
sentation of pressure-time curve. This signal can also 
be used for remote indication and telemetering appli- 





156 


cations. Calibration of scope trace is obtained by 
actuating panel switch which provides standard ref- 
erence voltages corresponding to known values of 
pressure as read on directly-calibrated dial. Amplifier 
is battery operated and self-contained. Manufacturer: 
Control Engineering Corp., 863 Washington St., Can- 


ton, Mass. 
For additional information circle MD 48 on Page 159 


Velocity Meter for Air & Gas 


Measurement of air 
velocities in ducts, 
flow in air and gas 
lines, surveys of heat- 
ing and air condition- 
ing systems, process 
control and meteoro- 
logical studies are 
typical uses of this 
portable precision air 
meter. Two ranges 
are incorporated for 
velocities of 0-400 34 
fpm and 400-6000 fpm. Instrument is accurate on 
velocities as low as 5 fpm. Operated from any 110-v 
a-c power source, instrument is housed in cast alumi- 
num case and incorporates voltage regulated power 
supply. Provision is made for remote indication or 
operation of strip or chart recorder. Manufacturer: 
Hastings Instrument Co., Hampton, Va. 

For additional information circle MD 49 on Page 159 








Servomechanism Test Instrument 


Designated as Type 
6 servo analyzer, this 
portable unit provides 
dynamic response 
data on any system 
using 400 or 60 cy- 
cle amplifiers regard- 
less of the type of 
motor or actuator em- 
ployed. It requires no 
oscilloscope or other 
auxiliary equipment 
for making a-c tests. 
A demodulator is 
available for d-c tests. 
The wide-range, a-c vacuum tube voltmeter which 
is built into the instrument may be used separately. 
Amplitude ratio and phase angle of the transfer 
function, resonance function or error function may be 
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Partial Shipments Only... 


Every shipment that leaves the Twin 
Disc Factory is incomplete . . . only 
because the service that goes with each 
sale is delivered later . . . whenever and 
wherever it may be needed. 
Twin Disc maintains five factory 
_ branches and 47 Parts Stations, strate- 
gically located throughout the country, 


to provide speedy and efficient service. 


Hydraulic 
Torque Converter 


Heavy Duty 
Clutch 


Machine Too! 
Clutch 


It is this policy of complete follow-up 
service that has given Twin Disc prod- 
ucts the broad acceptance they enjoy 
among leading equipment manufac- 
turers. Specify Twin Disc on your next 


power application. 


Twin Disc CLUTCH COMPANY 
Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois) 


Tractor Clutch Marine Gear 


Twildbisc 


CLUTCHES AND/HYDRAULIC DRIVES 
VW \ 
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obtained at any frequency from 1/5 to 30 cycles per 
second. The instrument is applicable to laboratory 
development work, performance evaluation, routine 
maintenance, and production line testing. Manufac- 
turer: Flight Research Engineering Corp., Rich- 


mond, Va. 
For additional information circle MD 50 on Page 159 


Kilovoltmeter 


Installing and serv- 
icing induction heat- 
ing, laboratory and 
other high frequency 
equipment as well as 
testing can be per- 
formed with this 
S44A portable direct 
current kilovoltmeter. 
It is supplied in stur- 
dy molded black phe- 
nolic case measuring 
64 x T% x 4% 

inches and has double range of 0 to 15,000 and 0 to 
30,000 volts. At full scale deflection, current drain 
is 100 microamperes, and instrument has sensitivity 
of 10,000 ohms per volt. Manufacturer: Hickok Elec- 
trical Instrument Co., 10545 Dupont Ave., Cleveland 
8, Ohio. 


For additional information circle MD 51 on Page 159 


Portable Voltmeter 


This pocket-sized Amprobe mea- 
sures current and voltage without 
interrupting service. Plastic finger 
trigger opens transformer probes 
so that they can clamp’ around 
conductor to measure current in 
circuit. Voltage is measured by 
inserting test leads in front- 
mounted pin-jacks and connecting 
them to line. Instrument is avail- 
able in two models, each with 
seven ranges: model A-5 is 6.5/13/ 
26/65/130 amp and 130/260 v; and 
model A-6 is 10/25/50/198/250 
amp and 150/600 v. Instrument is 
completely insulated, and no metal 
parts come in contact with oper- 
ator. Accuracy is plus or minus 3 per cent of full 
scale. Manufacturer: Pyramid Instrument Co., 49 
Howard St., New York 13, N. Y. 


For additional information circle MD 52 on Page 159 


Steel Drawer Cabinets 


Providing handy storage space for small parts, 
Equipto steel drawer cabinets feature unit welded 
steel frame and adjustable cross dividers on 1-inch 
centers. Lengthwise dividers can be added or removed, 


158 





and label holders are furnished on every drawer 
and divider. Drawer size is 11% x 5% x 3% inches. 
Available in two sizes with 8 or 18 drawers and 24 
or 72 adjustable compartments, respectively, cabinets 
are finished in green enamel. Manufacturer: Aurora 
Equipment Co., Equipto Div., Aurora, Il. 

For additional information circle MD 53 on Page 159 


High-Frequency Accelerometer 


Allowing direct 
operation of voltage 
and current-sensitive 
indicators and re- 
corders, model 18 ac- 
celerometer will ob- 
tain natural frequen- 
cies as high as 1700 
cycles per second 
without amplifying 
equipment. Pickups 
having natural fre- 
quencies from 80 to 

450 cycles per second have corresponding range of 
sensitivities from 15 to 0.21-volt per gravity accelera- 
tion, and acceleration rates from 1 to 70g. Protected 
against overload shocks, instruments are d-c operated 
and can furnish as much as 400 microamps into 1000 
ohms impedance or 20 volts into 1 megohm at full 
range output without amplification. Manufacturer: 
Calidyne Co., 751 Main St., Winchester, Mass. 
For additional information circle MD 54 on Page 159 


Adjustable Lighting Fixture 


Producing light in- 
tensity of 550 foot- 
candles at 3-inch 
working distance 
from twin 4-watt 
fluorescent lamps, 
model 10 miniature 
fluorescent lighting 
fixture provides in- 
tense but cool glare- 
free illumination for 
critical work. Wide choice of support arm 
lengths and arrangements is offered. Fixtures oper- 
ate on 115 or 220-v a-c and 110-v d-c. Manufacturer: 
Stocker & Yale, 48 Birch St., Marblehead, Mass. 

For additional information circle MD 55 on Page 159 
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74. Air-Hydraulic Equipment 

Logansport Machine Co.—20-page illustrated 
pocket-size booklet ‘‘The Facts of Life on 
Air and Hydraulic Devices’’ presents practical 
guidance on setting up and servicing this type 


of equipment. Manual deals with air and hy- 
draulic valves; air hydraulic and Airdraulic 
cylinders; hydraulic power units; lines and 


power chucks, 


75. Electric Motors 

Howell Electric Motors Co.—4-page illus- 
trated condensed price list No. 1124 contains 
brief descriptions of single and polyphase 
fractional and integral horsepower motors of 
practically all types. Prices are listed for en- 
tire line. 


76. Hydraulic Control Valves 

Hydraulic Equipment Co.—4-page illustrated 
folder file No. V16-11248 describes Hydreco 
series V16 control valves having maximum ca- 
pacity of 5 gallons per minute and recom- 
mended for operating pressures up to 1400 
pounds per square inch. 


77. Huminated Magnifier 

Dazor Mfg. Corp.—4-page illustrated form 
No. 588 explains how the Dazor Floating 
Magnifier can be adjusted readily for inspec- 
tion, testing, assembly, first aid and other 
work. Integral fluorescent lighting provides 
shadowless illumination of work. 


78. Control Valves 

Ross Operating Valve Co.—12-page illus- 
trated bulletin No, 311 describes large and 
small three-way and _ straightway valves. 
Large units are solenoid air-pilot operated, 
and small are direct solenoid operated. They 
are suitable for use on machine tools, jigs 
and fixtures, and similar equipment. 


79. Variable Speed Drive 

Louis Allis Co.—20-page illustrated bulletin 
611-D shows how Adjusto-Spede unit provides 
infinitely variable speed output with constant 
torque characteristic. Drive operates directly 
from two or three-phase alternating current 
source. It utilizes mew eddy current principle 
without motor-generator or exciter. 


80. Relays 

Advance Electric & Relay Co.-—4S8-page il- 
lustrated bulletin ‘‘Advance Relays’’ presents 
complete specifications and details of general 
circuit, industria] control, telephone type, time 


delay, overload and many other relays in 
open and totally enclosed types. List prices 
are given, 


81. Pneumatic Controls 

Westinghouse Air Brake Co.—6-page pocket- 
size folder ‘‘Pneumatic Devices for Remote 
Control Systems’’ shows Tite-Air diaphragm 
type valve, cylinders, Flexair valves, actu- 
ators, Controlair valves and other pneumatic 
equipment, 


82. Strain Gages 

Baldwin Locomotive Works—4-page bulletin 
No. 279 illustrates wide variety of uses that 
have been made of SR-4 bonded resistance 
wire strain gages. Listed also. are various 
types of gages available for determining 
stresses and strains in structures and parts 
in service, 


83. Lubricating Treatment 


Parker Rust Proof Co.—12-page illustrated 
bulletin ‘‘Parco Lubrite’’ explains how this 
simple chemical] treatment produces on wear- 
ing surfaces a nonmetallic, oil-absorbent coat- 
ing that permits rapid break-in of moving 
parts without scoring or scuffing. 


84. Nonferrous Castings 

Atlantic Casting & Engineering Corp.—8- 
page illustrated booklet ‘‘Quality Castings at 
Production Prices’’ deals with facilities for 
making nonferrous castings. Mechanical and 
chemical properties of manganese bronze, yel- 


low brass, silicon-aluminum alloy and alumi- 
num bronze are listed also. 
85. Link V-Belt 

Manheim Mfg. & Belting Co.—24-page il- 


lustrated catalog entitled ‘‘Veelos, the Link 
V-Belt’’ presents advantages, applications and 
construction features of this belting. Meth- 
ods of measuring and full] engineering data are 
given also. Belting is adjustable to any 


length and adaptable to all types of drives. 









E 
86. Bearing Materials 


Wel-Met Co.—4-page illustrated catalog No. 
102 on self-lubricating bearing materials for 
experimental, emergency and small lot bearing 
requirements includes listings of solid and 
cored bars in all sizes up to 12 inches long 
and 2% inches in diameter and 6 x 18-inch 
plates % to 1 inch thick, 


87. Resin Compound 

Goodyear Tire & Rubber Co.—36-page illus- 
trated technical guide contains information on 
Pliolite S-5 high styrene-butadiene resin suit- 
able for use in concrete floor enamels, acid 
and alkali resistant coatings, traffic marking 
paints, plaster sealers, aluminum finishes, silk 
screen inks and other compounds, 


88. Mechanical Differential 


Milwaukee Lock & Mfg. Co.—16-page illus- 
trated booklet ‘‘Application of Small Mechan- 
ical Differentials to Instrument and Control 
Work’’ gives advantages of using precision 
mechanical differentials. Included are measur- 
ing and controlling of relative speeds, speed 
sums and speed differences, and controlling 
torques. 


89. V-type Packings 

Cc. W. Marsh Co.—6-page illustrated folder 
‘‘Marsh Thermo Vee Packings’’ shows typical 
uses by means of cross-sectional drawings. 
Methods for determining packing height and 
size and other application data are given. 
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Yoder Co,—86-page illustrated booklet ‘‘Cold 
Roll Forming’’ discusses equipment and oper- 
ations involved in process, end uses,of its 
products and their advantages and possibili- 
ties. Auxiliary equipment for curving, coiling, 
ring forming, notching, perforating, welding, 
embossing, automatic cut-off and other oper- 
ations are covered also. 


91. Stainless Steel Fasteners 


Alimetal Screw Products Co.—89-page illus- 
trated catalog No, 49 covers complete line of 
stainless steel fasteners and presents usefui 
engineering data pertaining to applications of 
Stainless steel. 


92. Small Motors 


Electric Motor Corp,—4-page illustrated bul- 
etin 3a-2a is entitled ‘‘EMC Fractional H.P, 
Motors for the ‘Power Zone’ of Your Product.’’ 
Specifications are giver on universal, series or 
shunt wound; shaded pole and direct current 
models. Details of gear reducers, fans and 
mounts for use with these motors are in- 
cluded. 


93. Vibration Control 


Korfund Co.—4-page illustrated catalog No, 
ER-701 lists applications of Elasto-Rib low 
cost cork and rubber mounting which requires 
no bolting or cementing. Three types of vi- 
bration dampers are described also with load- 
ing ranges from 40 to 1250 pounds per unit. 
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94. Pipe Coils 

Crane Co.—48-page illustrated bulletin No. 
318 contains comprehensive data on types of 
pipe coils, materials, pipe and accessories. En- 
gineering information, typical coil applications 
and fabricating methods are covered. 


95. Hydraulic Controls 

Vickers Inc.—4-page illustrated bulletin 40- 
22 describes %, 1% and 1%-inch flow con- 
trol and overload relief valves which provide 
accurate oil hydraulic volume control. These 
panel mounting units incorporate automatic 
pressure compensator and overload pressure 
relief adjustment. 


96. Blind Rivets 

B. F. Goodrich Co.—Slide type device shows 
operation of Rivnut one-piece blind rivet with 
inside threads, Fastener can be installed and 
headed from one side, can be used after 
enameling or painting, requires very small 
hole and forms compression fit. 


97. Rubber 

B. F. Goodrich Chemical Co.—8-page illus- 
trated booklet ‘‘Hycar American Rubber’’ dis- 
cusses properties and applications of special 
purpose vulcanizable rubbers which are avail- 
able as dried sheets or latices. They provide 
excellent resistance to oil, abrasion, high tem- 
perature and aging. 


98. Leaded Bronze Parts 


American Crucible Products Co.—6-page il- 
lustrated pocket-size folder discusses use of 
Promet leaded bronze for axle bearings, jour- 
nal liners, bushings and wearing parts for all 
types of coal mining equipment. 


99. Color Selector 

Arco Co.—Optonic Color Compass is device 
to simplify correct color selection, enabling 
user to utilize functional values provided by 
color in painting factories, mills, institutions 
and commercial buildings. 


100. Precision Tubing 


Precision Tube Co.—4-page illustrated folder 
**Precision Tubing for All Industry’’ describes 
characteristics of metal tubing from design 
standpoint, how it is made, tolerances main- 
tained and alloys most frequently worked, 


101. Visual Oilers 

Gits Bros, Mfg. Co.—8-page illustrated bul- 
letin ‘‘Gits Visual Oilers’’ describes complete 
iine which includes constant level, gravity 
drip, sight feed and multiple feed types. These 
units lubricate automatically and economically. 


102. Socket Screws 

Holo-Krome Screw Corp.—24-page illustrated 
list price booklet No. 49 presents prices and 
data for standard and special sizes of all 
socket screw products manufactured by this 
concern. 


103. Hard Rubber 

American Hard Rubber Co.—4-page folder 
No. 101A discusses applications for Ace hard 
rubber and plastics and tabulates properties 
of hard rubber molded parts, sheets, rods and 
tubes, 


104, Enclosed Safety Switches 


Trumbull Electric Mfg. Co.—4-page illus- 
trated bulletin TEC 302A gives factual infor- 
mation about type A style A heavy-duty in- 
dustrial safety switches which are available 
in two, three and four-pole design in range 
of 30 to 1200 amperes. 


105. V-Belt Drives 


T. B. Wood’s Sons Co.—96-page illustrated 
catalog No. 192 contains stock drive tables, 
engineering data and examples to aid in selec- 
tion of proper Sure-Grip V-belt drive. Sec- 
tions on special drives, sheaves, V-belts and 
general engineering information are included 
also. 


106. Hydraulic Pump 

Sundstrand Machine Tool Co.—lIllustrated 
leaflet No. 131 deals with constant displace- 
ment hydraulically balanced pump which is 
available in sizes covering range of from 2 to 
75 gallons per minute. It has volumetric ef- 
ficiency of 90 per cent and mechanical effi- 
ciency of 80 per cent. 


107. Resistors & Special Controls 
Stackpole Carbon Co.—12-page illustrated en- 
gineering bulletin No. RC 7D covers insulated 
type fixed resistors available in % and 1-watt 
sizes, specia] resistors, variable resistors with 
and without line switch, and special controls. 
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108. Stamping Dies & Tools 

Advance Die & Tool Co.—8-page illustrated 
bulletin ‘‘Simplify Your Production with Ad- 
vance Tooling’’ shows and describes facilitics 
and equipment for production of complicated 
dies and tools for difficult sheet metal draw- 
ing and forming operations. 


109. Sprocket Chain 

Hodell Chain Co.—4-page. pocket-size folder 
“Precision Does It’’ describes sprocket chain 
which is made in range of sizes from 21- 
gage, running 82 links per foot, to 16-gage, 
running 34 links per foot, and with standard 
or high tensile strength links. 


110. Tangent Benders 

Struthers Wells Corp.—28-page illustrated 
bulletin No. T-1210 depicts operation and ap- 
plication of single wing, double wing, quadru- 
plex and cam-operated double wing tangent 
benders. Various tangent-bent flanges and 
production facilities are portrayed also. 


111. Electric Control Devices 

Ward Leonard Electric Co.—8-page illus- 
trated bulletin No. 100,000 presents details of 
complete line of electric control devices for in- 
dustrial and commercial applications. Included 
are rheostats, resistors, relays, motor start- 
ers, contactors, control accessories and dim- 
mers. 


112. Thermostats 


Stevens Mfg. Co.—lllustrated leaflet No. F- 
2002 deals with type C standard and hermeti- 
cally sealed bi-metal strip thermostats which 
afford high degree of temperature stability 
as required by communications equipment, 
electronic devices and other electrical devices. 


113. Instrument Motors 


Holtzer-Cabot Inc.—4-page illustrated pam- 
phiet ‘‘Instrument Motors’’ describes synchron- 
ous and induction types in ratings up to 1/500- 
horsepower. They are built with ball or 
sleeve bearings and with built-in gear heads 
that provide output shaft speeds to as low as 
1 revolution per minute, 


114. Air Valves 


Gerotor May Corp.—20-page illustrated cata- 
log section No. 301 depicts 21 different models 
in line of four-way air valves. Suitable for 
pressures up to 150 pounds per square inch, 
valves are shown in hand, foot, solenoid, cam 
yd - types in sizes of %, %, %, % and 

ich. 


115. Cast Iron Pulleys 


Sprout, Waldron & Co.—16-page illustrated 
bulletin No. P-848 presents characteristics and 
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available in diameters and face widths to meet 
most requirements. Also covered are Belt- 
Saver pulleys which are designed specially for 
rough service installations where hard abra- 
sive materials must be handled. 


116. Hydraulic Valves 


Denison Engineering Co.—18-page illustrated 
technical booklet No. VD-2 presents data on 
%-inch HydrOlLic four-way valves which are 
hydraulically balanced directional controls for 
2000-pound per square inch duty. They fea- 
ture reinforced bodies and sliding spool action 
for directional control of oil flow. 


117. Electric Plants 
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146 36 56 76 96 116 current, direct current and battery charging 

17 37 57 77 97 #1117 ADDRESS models of electric plants which are available 

18 38 58 78 98 118 : in ratings from 350 to 35,000 watts. All mod- 
els are gasoline-engine driven and can be ar- 

19 39 59 79 99 119 CITY AND STATE ranged for manual, semiautomatic and com- 
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This card MUST be completely filled out. Please TYPE or PRINT. 118. Small Disk Clutches 


Conway Clutch Co.—16-page illustrated bul- 
letin D 345 on fractional horsepower disk 
clutches shows design features of these units 
which are available in 3, 4 and 5-inch sizes 
with single, tandem, triple and six-plate as- 
semblies. They can be supplied also in double- 
throw arrangements. 


119. Piston Packing Material 


Darling Valve & Mfg. Co.—8-page illustrated 
bulletin form No, 4502 presents data on Dar- 
cova Pumcups which are precision-made com- 
position cups for packing pistons of air and 
hydraulic cylinders, as well as reciprocating 
pumps. Made to tolerances of 0.005-inch, 
they fit cylinder or liner wall exactly. 


120. Molybdenum Steel 


Climax Molybdenum Co.—70-page illustrated 
booklet ‘‘Three Keys to Satisfaction’’ 
importance of good design in modern machin- 
ery and factors to be considered to achieve it, 
selection of proper heat treated alloy steel, 
various operations which must be performed 
on steel in order to produce finished parts, 
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Type “N” Rotary Seal eliminates “watchmaker” assembly 
jobs, by providing the Seal pre-assembled and ready to in- THE ROTARY SEAL PRINCIPLE 
corporate into the equipment. This unit construction means is the original approach to a practical 
no loose parts to deal with—no delicate adjustments or solution of a universally troublesome 
fittings to make. In short, Type “N” Rotary Seals are thor- problem. Our booklet “Sealing with 
hly effici = PSP d : Pe d Certainty” explains and illustrates the 
oughly efficient production-line adaptations of a time-teste principle. We're glad to to you 
principle, worked out especially to meet the increasingly without obligation. Full description of 
difficult sealing problems brought about by higher shaft Type “’N” is included. 


speeds or adverse lubrication conditions. 


Rotary Seal engineers can quickly adapt this new Seal to any 
of a wide range of applications. Inasmuch as Type “N” has 
been designed particularly to meet mass production condi- 
tions, it is not available in small quantities for all shaft sizes. 
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The Engineer's Library 


Production Processes ... Their Influence on Design 


By Roger W. Bolz, associate editor of MACHINE 
DESIGN; published by The Penton Publishing Co., 
Cleveland, Ohio; 568 pages, 6% by 10 inches, 
clothbound; available through MACHINE DESIGN, 
$10.00 postpaid. 


As machine-part production techniques become 
more precise, more highly specialized, faster and in- 
creasingly automatic, the need for matching the de- 
sign of parts with the processes used in their produc- 
tion becomes an imperative. Much has been done to 
effect cost reductions through the development of im- 
proved production processes. But the greatest savings 
are those effected before production begins. These 
preproduction savings can be brought about only 
through the efforts of designers whose work reflects 
a keen appreciation of the character, scope, capabil- 
ities and limitations of the processes of production 
involved. ' 

The problem, however, is how to put such an over- 
all understanding into the mind of the designer. Few 
designers or students of design have ready access 
to intimate on-the-scene study of processes, and even 
those who have a background of shop experience have 
not worked with all processes. 

To fill this great need, 2. truly significant book, 
Production Processes . . . Their Influence on Design, 
has been published by the Penton Publishing Co. 
Authored by Roger W. Bolz, associate editor of Ma- 
CHINE DESIGN magazine, this book—a real “first” in 
its field—is based on a series of articles which have 
appeared in MACHINE DESIGN during the last four 
years. In that period, the response from machine 
designers throughout the country has clearly indi- 
cated that the information presented in these articles 
was of outstanding value. 

Each chapter of this 568-page book deals intimate- 
ly and in practical down-to-earth language with a 
single production process. All processes treated 
have been approached in a similar manner to permit 
a broad, fair analysis of each from the same design 
vantage point. First the process itself is described. 
Next, the machines employed in the process are dis- 
cussed, including data on the range of work they can 
handle, their production rates, and significant fea- 
tures of their design and construction. Following 
this the author deals with how parts should be de- 
signed to permit optimum-speed, low-cost production 
of parts via the process, what materials are suited 
to fabrication by the process and, finally, the quality 
and accuracy of the surface finishes, produced along 
with practical tolerances which can be held. In this 
manner the book covers thirty-six different processes 
which are subdivided into Metal Removal, Metal 
Forming, Metal Working and Forging, and Metal 
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Deposition Methods. To bring firsthand practical 
everyday design practice and an intimate understand- 
ing of processing methods to the designer or student 
of production design, a wealth of illustrative mate- 
rial in the form of 652 photographs and drawings is 
used to point up the text. 

With cost slashing pre-eminent in today’s increas- 
ingly competitive market, this book comes at a most 
opportune time. By showing the designer how the 
parts he designs are actually produced, by acquaint- 
ing him with the processes, and by showing him how 
to design specifically for production, it places in his 
hands the most potent of all tools for holding costs 
to rock-bottom levels. 


O OO 0 
Gas Turbines for Aircraft 


By F. W. Godsey, manager New Products di- 
vision, Westinghouse Electric Corp., and Lloyd 
A. Young, Rand Corp.; published by the McGraw- 
Hill Book Co. Inc., New York; 355 pages, 6 x 9 
inches, clothbound; available through MACHINE 
DESIGN, $4.50 postpaid. 


Gas turbines are not new but their design was 
greatly advanced by the war stimulus, especially in 
the aircraft field. This renewed development effort 
prompted the author to make available to the en- 
gineers data on the progress made with the thought 
that such information might aid in further develop- 
ment. 

Although specifically written for the aeronautical 
engineer and student, this book contains theoretical 
and experimental data of value to those interested 
in the gas turbine as a possible prime mover in the 
stationary and marine fields. The introductory chap- 
ters are good review for the aeronautical engineer and 
serve as informative material for other readers. - 

Beginning with Chapter 4, the author presents data 
of technical interest to all power engineers. Thermo- 
dynamic characteristics of compressors, fuels, burn- 
ers, and turbines are discussed. Features of design are 
presented. Gas turbine cycles, variants of simple gas 
turbine cycles, aircraft-gas-turbine accessories and 
controls receive considerable attention. In conclusion, 
the author discusses the present development status 
of aircraft gas turbines. The appendix carries a 
graphic presentation of fuel and air data. 





A second edition to Welding Metallurgy, covering 
to greater extent the steels employed by welding 
industries and how these alloys are affected by heat 
and stress, has been issued. Copies of the 505-page 
book may be purchased from the American Welding 
Society, 33 West 39 St., New York 18, N. Y., for $2.50. 
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=_— Frames of movie film, taken with Kodak High Speed Camera, show a desk- 
rae, 8 type calculating machine performing automatically at five hundred r.p.m. 
rt You can wateh a lightni o-Fast 
L7% g / 
calculator work at a snails pace 
% >» ‘ p 





lpi ALCULATORS today work wonders. Thousands of small parts 
_ mesh precisely and work lightning-fast to produce mathematical 
miracles right on office desks. Action is far too quick to be seen. So how 

can the engineers who design them know exactly how parts behave? 


With the Kodak High Speed Camera, you can slow action down 
‘a ae. nearly 200 times. A second of motion can be expanded to three minutes. 





_ Think what this can mean in any field—in making a mechanism more 
durable and dependable, in training assemblers, inspectors, and service 
men. Or in studying a chemical reaction that happens fast. 


High speed movies can help you greatly with product design and 
production methods. With the Kodak High Speed Camera, they are 
easy to take. Camera and controls are a single complete unit. Because 
of the quality of its optical system, pictures are extra sharp and clear. 





Wouldn't you like more details? Just mail the coupon today. 


: the Kodak A4gh Speed Camera 


me . me mee ee ee eee ee ee eee ec ee ee ce ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee eee ee ee ee ee ee oe es 





EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

Gentlemen: 

Please send me: [] your folder “Magnifying Time” which tells about the 
Kodak High Speed Camera; (J a 16mm. sample reel of high speed motion 
study, which I may borrow. 






Name. Firm 
Address 
City State 
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Moteworttey Patents 


Divwep FLOW of fluid operating two or more 
hydraulic units from a common pump is effected by 
a fluid valve covered in patent 2,462,983. Pressure 
changes resulting from changing flow in the throat 
of a venturi section, in co-operation with a coil spring, 
actuate a valve to vary the fluid flowing to the vari- 
ous systems. If one system_requires continuous flow, 
as in some hydraulic steering mechanisms, the en- 
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tire pump output will be directed to that system 
until the pump output exceeds steering system re- 
quirements. As flow increases through the venturi, 
pressure drops at the throat. This pressure drop is 
transferred to the right-hand chamber which causes 
the valve to move to the position indicated in the 
figure. Since the division of fluid depends only on 
volume of fluid flowing through the venturi section, 
pressure variations in either system do not affect the 
operation of the other system. The valve can be ad- 
justed for the amount of flow through the two 
branches by varying the size of the valve-actuating 
spring. Stanley I. MacDuff and Harold B. Schultz 
have assigned the patent to Bendix Aviation Corp. 


ConstantLy INCREASING TRACTIVE FORCE 
of an a-c solenoid as the plunger is drawn into the 
winding is accomplished with the improved magnetic 
circuit described in patent 2,468,052. Conventional 
a-c solenoids show a dip in tractive force at inter- 
mediate positions of the plunger, where a constant 
force is most generally needed. By locating the shad- 
ing coil to preclude a flux botttleneck and designing 
the magnetic circuit to have a relatively low in- 
ductance in the withdrawn position, uniformly in- 
creasing change of inductance throughout the plunger 
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travel is achieved, resulting in a constantly increas- 
ing plunger pull. Assigned to the Soreng Manufactur- 
ing Corp. by Hardin Y. Fisher. 


Repvucep SHAFT WEAR on rotating equipment 
such as pumps results from the reed seal described in 
patent 2,459,654 and assigned to the Renniks Co. by 
Warren C. Kellogg and Ernest Hanshaw. The seal, 
made up of a series of interfitted, hollow, sheet-metal 
or comparable truncated-cone reeds, is allowed to bear 
on both stationary housing and revolving shaft and 

















can rotate with the latter. Introducing grease under 
pressure on the low pressure side of the seal forces 
it to the extreme left side of its housing, leakage from 
the pump gradually forcing the seal to the right by 
displacing grease through the shaft packing. Sur- 
face speeds are reduced and, since the seal is allowed 
to travel axially within limits, the shaft does not be- 
come worn in one spot. 


Acccurare OPERATION under conditions of 
severe vibration or other movement is the purpose 
of the magnetic liquid level control mechanism de- 
scribed in patent 2,467,073 and assigned to Magnetrol 
Inc. by Benjamin L. Binford. A magnetic sleeve 
mounted on a float shaft or other actuating means 
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Here’s How Townsend Saved The Seng Company 
$27.63 Per Thousand On One Cold Headed Part 


This is an example of how a Chicago 
manufacturer, “ might have been you, 
saved a large amount of money through 
the use of a Townsend cold headed = 
and thereby produced a better product 
for less money- The threaded @ justing 
screw (illustrated above) for the tilt back 
of the Seng action control for executive 
chairs is now being produced at Townsen 

by cold heading, knurling and roll thread- 
ing for only $16.87 per thousand. The 
lowest price quoted for screw machine 
production was $44.50. This clear saving 
of $27.63 per thousand is important be- 
cause Seng chair action control produc- 
tion 18 extremely high. Not only that, 
the Townsend part, being cold formed, 18 
stronger than 4 art machined from bar 
stock and the voll threads are tougher an 

more uniform than machined threads. 


This gives The Seng Company 4” adjust- 


ment screw that works easily and helps 
roduce a better chair at less cost. 

This is not an isolated case with Town- 
send engineered parts and fasteners. 4t 
is typical of how Townsend helps save 
money and time by working closely with 
manuf $i ioning parts for many 
applications. T ts and fasten- 
ers are cold headed, pointed, machined, 
drilled, slotted, trimmed, roll threaded, 
extruded, pierced, knurled, bent or flat- 
tened. They are PF uced in carbon, alloy 
and stainless steels—in brass, bronze, COp- 

Ee aluminum—in 4 variety of platings 
and finishes. 

To find out how to reduce costs and 
improve your products with Townsen 
cold headed parts send us a sample or 
sketch of the parts you need. Our engi- 


neers will gladly give you an estimate 
without obligation. 


Call or write today to: 


COMPANY _— ESTABLISHED 1816 




















is free to travel vertically within a nonmaggetic tube. 
On the outside of this tube is a pivoted lever having 
small permanent magnets secured to either end. 
Changes in level of the liquid in the tank moves the 
magnetic sleeve up or down within the tube, attract- 
ing either the upper or lower end of the lever. Move- 
ment of the pivoted lever actuates microswitches to 
control the liquid level between desired limits. Since 
the length of the magnetic sleeve is greater than 
the distance between the two permanent magnets 
on the lever, the sleeve is therefore always in the field 
of at least one of the magnets. This construction re- 
sults in stable operation since the lever is held in one 
position or the other by a magnetic force. 


Lockie OF BRAKES at any desired pressure or 
degree of braking is accomplished with an electro- 
magnetic valve used as a hill-holder in automotive 
applications. Energizing the holding coil draws a 
plunger to the left in its bore on the inlet side of the 
unit, closing a valve in the separating wall between 
inlet and outlet passages. Actuation of the brake 
pedal causes fluid to flow through lengthwise slots in 
the valve plunger, then through holes in the retain- 
ing wall after displacing a spring-loaded rubber cup 
on the outlet side of the holes, and on into the indi- 
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vidual wheel brakes. As long as the coil is ener- 
gized and pressure has been applied to the pedal, the 
brakes remain locked, since the rubber cup prevents 
reverse flow through the ports and the valve is being 
held shut. De-energizing the coil opens the valve and 
permits fluid flow back past the plunger, thus releas- 
ing the brakes. Additional pressure can be trans- 
mitted to the brakes even though they are in the 
locked position and brakes will function normally if 
the holding coil is not energized. Patent 2,472,544 
has been granted to Henry Nissen. 


SrEpLess SPEED VARIATION in a unique speed- 
change gear is accomplished smoothly with a friction 
drive using adjustable, ball-shaped roller bodies. Con- 
tained within a freely-rotating encircling ring are five 
spherical friction members which are held against two 
spring-loaded drive rollers or disks, one on the driv- 
ing and one on the driven shafts. As long as the 
axes of rotation of these friction balls are horizontal, 


the contact points of both friction disks with the- 


rollers are at the same distance from the center of 
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rotation of the balls. Hence, driving and driven disks 
turn at the same speed. Tilting the axes of the balls 
moves the contact point of the driving disk further 
away from the center of rotation of the balls and at 
the same time brings the contact point of the driven 
disk closer to the ball centers. The driven shaft now 
runs slower than the driving. Adjustment of the con- 
tact pressure between friction disks and balls, and 
therefore the power that can be transmitted, is made 
by adjusting a roller-bearing mounted compression 
spring mechanism on the driven shaft assembly. Since 
all axial forces are absorbed in the drive shaft and 
radial forces taken by the enclosing ball ring, no con- 
tact-pressure forces are transmitted to the rear cas- 
ing. Patent 2,469,653 has been granted to Jean Kopp. 


Improvep SEALING in high-pressure hydraulic 
valves with multiple flow paths is obtained with O- 
ring seals and two spring-loaded sleeves in the valve 
described in patent 2,469,921. As the valve stem is 
moved to the right, for example, the right-hand slid- 
ing sleeve first stops against the valve body. Fur- 
ther movement of the valve compresses the spring, 
separating the sleeve from its mating valve shoulder 
and permitting flow through the right port. The left 
section of the valve is effectively sealed by its O-ring 
seal until the valve is moved to the left. Seals are 
not exposed to the fluid flowing through the valve. 
George F. Hoge has assigned the patent to the Glenn 
L. Martin Co. 
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Four typical machine shops report 
“LONGER TOOL LIFE’ 


“BETTER FINISH” 


WITH NEW 


“FASTER OPERATION” 


CASE HISTORY #1 


CASE HISTORY #3 


J&L FREE-CUTTING EE’ STEEL 







J&L 
STEEL 





Four typical examples, taken from 100 case histories, show superior machinability of J&L “E” Steel. 


For 4 years before “E” Steel was 
publicly announced, this new, free- 
cutting bessemer screw stock was 
tried by independent machine shops 
throughout the metal-working 
industry. 

More than 6,100 tons were tested 
in over 100 applications! 


Here are quotations from 4 typical 
case histories: 


CASE HISTORY #1 “. . . tool life in- 
creased — at normal speeds . . better 
finish . . . shop people liked it.”’ 


CASE HISTORY #2 “. . . tool life in- 
creased up to 2004 . . . uniformity of finish 








ALIN Steel Coreas 


remained constant . . . considerably in- 
creased speeds without sacrifice to finish.” 


CASE HISTORY #3 “. . . tool life in- 
creased two to four times . . . we were able 
to tap 1” full internal pipe thread, almost 
impossible on regular material.”’ 


CASE HISTORY #4 “... new steel ma- 
chines very well . . . finish excellent... 
tool life increased . . . 5 to 10% better 
production.” 


You too can get greater economies 
in your machining operations with 
new oom free-cutting ““E”’ Steel. 
“E” Steélis available in three grades: 
E-15;°E-23 and E-33, each within 
the composition limits of the stand- 





* “E" STEEL 1S QUALITY-CONTROLLED FROM OUR OWN MINES THROUGH THE FINISHED PRODUCT 
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ard bessemer screw steels and with 
similar tensile properties. All stand- 
ard sizes and shapes are available. 
For further information write for 
your copy of our new booklet: 


“J&L ‘E’ Steel.” 


| Jones & Laughlin Steel Corporation 
410 Jones & Laughlin Building 
| Pittsburgh 19, Penna. 


| 
| Please send me a copy of “J&L ‘E’ Steel.” 
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L. Sigfred Linderoth, Jr. has recently been appoint- 
ed professor of mechanical engineering at Iowa State 
College of Agriculture and Mechanic Arts, Ames, 
Iowa. He was formerly on the engineering consultant 
staff and assistant head of a design section in the 
research division of the United Shoe Machinery Corp., 
Boston. Prior to this position he was chief engineer 
for Peerless Tube Co., Bloomfield, N. J., designing 
automatic production machinery for the manufacture 
and decoration of impact extruded tubes for tooth- 
paste and shaving creams. He later became their 
factory and production manager. Professor Linderoth 
is a graduate of Massachusetts Institute of Technol- 
ogy, a registered engineer in the Commonwealth of 
Massachusetts and the State of Iowa, and a member 
of the American Society of Mechanical Engineers. 
He has been a contributor to MACHINE DESIGN, his 
latest article appearing in the April, 1948 issue. 


J. M. Davies has been appointed director of re- 
search of Caterpillar Tractor Co., Peoria, Ill. to suc- 
ceed C. G. A. Rosen. The new director has been with 
the company since 1925 when he joined the firm at 
San Leandro, Calif. as a laboratory engineer. Later 
he became a research engineer at San Leandro and 
was transferred in the same capacity to Peoria in 
1933. In 1939 he was promoted to assistant chief 





L. Sigfred Linderoth, Jr. 
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engineer and to assistant director of research in 1942. 
His appointment as associate director of research 
came in 1945. Mr. Davies was previously associated 
with Standard Oil Co. in California and with the 
Western States Gas and Electric Co. He is a grad- 
uate of the University of California and a member of 
the Society of Automotive Engineers. Mr. Rosen, in 
an advisory capacity, will devote his time to the fur- 
ther development of diesel engine design and per- 
formance and will aid in the advancement of the com- 
pany’s technical program. 


¢ 


Appointment of Lester F. Nenninger as a vice pres- 
ident and director of Cincinnati Milling Machine Co. 
has been announced. His entire business career has 
been spent in the machine tool industry since at- 
tending the Ohio Mechanic’s Institute and University 
of Cincinnati. Mr. Nenninger came to Cincinnati Mill- 
ing Machine Co. in 1912. Starting as a tool designer, 
he moved into the special service design and soon 
afterward was put in charge of that department. He 
later became assistant to the head of the machine 
design department and in 1926 was made chief en- 
gineer. In 1943 he was made works manager, a posi- 
tion he still holds in addition to his new duties. He 
is active in several engineering societies including the 
American Society of Mechanical Engineers, Ameri- 
can Society for Metals, Army Ordnance Assn. and 





Lester F. Nenninger 
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Brother Peddlers! .. .— 


Meet our New Star Salesman 





... this built-in VEEDER-ROOT COUNTER” 


LISTEN TO THIS SALES MANAGER: 
“First of the month, this counter goes 
into all our machines as standard, origi- 
nal equipment. This means our custom- 
ers get a new service from our product— 
a means of getting accurate produc- 
tion records and cutting out waste 
and mistakes. And as for us, we 
get an iron-clad means of prov- 
ing our service guarantee. 
Now, my friends, you’ve 
really gota new high- 
voltage line to your sales 
story — and no one else 
in the business has it, yet. 
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Veeder-Root 


Let’s get going!” 

That’s an example of how “countless” 
products began to click faster in sales 
... when they began to count. For built-in 
Veeder-Root Countrol is a valuable 
extra service, a distinctive feature that 
talks business in the language of the 
toughest customer... in plain, black- 
and-white figures. 

And these figures can be put to work 
in endless ways, for a poultry-physician 
or a map-maker, as the case may be. So 
why not for you? Don’t say: “But my 
product can’t count.” Give it a chance to 
speak for itself...directly to us. Write. 




















*The Counter shown 
is a V-R Medium-Size 
Counter. . . about 44" 
long, built into a long 
list of products to count 
strokes, turns, pieces, 
or what have you. It’s 
one of scores of V-R 
counters shown in the 
8-page condensed cata- 
log. Write for your copy. 








COWVINTIERRISH| 





VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada; Veeder - Root of Canada, Led., 955 Se. 
James Street, Montreal 3. In Great Britain: Veeder- 
Root Ltd., Kilspindie Road, Dundee, Scotland. 


<a, 
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Cincinnati Engineering Society. As a member of 
ASME he was one of the organizers of the Machine 
Design Division. 


Royal C. Bergvall 
has been named en- 
gineering manager, 
industrial products 
division of Westing- 
house Electric Corp., 
Pittsburgh. He has 
28 years of engineer- 
ing experience with 
the company, having 
served as assistant to 
the vice president in 
charge of engineering 
during the last eleven 
years. A native of 
Stephenson, Mich., 
he was’ graduated 
from the University 
of Michigan in 1921 
with a degree in electrical engineering. After a train- 
ing period on the graduate student course he was as- 
signed to the general engineering department at East 
Pittsburgh where he worked until 1934. In that 
year he became engineering manager for the com- 
pany’s Middle Atlantic district with headquarters in 
Philadelphia. He returned to Pittsburgh as assistant 
to the vice president in 1938. 





Royal C. Bergvall 


. 


J. E. Shepherd, engineering director for electron 
tubes, Sperry Gyroscope Co., Great Neck, Long Island, 
N. Y., has been elected president of the Technical 
Societies Council of New York, Inc. for the coming 
year. 

* 


P. D. Tilton is now associated with Vickers Electric 
Division, St. Louis in the servomechanisms and sys- 
tems group. Previous to this he was connected with 
Massachusetts Institute of Technology in the radia- 
tion laboratory from 1942 to 1945 and the servo- 
mechanisms laboratory from 1946 to 1949. 


+ 


Recent additions to the installation engineering 
section of Leece-Neville Co., Cleveland, include John 
Post and William C. Leifer. 


° 


Appointment of Oren G. Rutemiller as chief engi- 
neer has been announced by Morton Manufacturing 
Co., Muskegon Heights, Mich. He will be in charge 
of all design engineering in connection with the Mor- 
ton line of draw-cut machine tools and special ma- 
chinery. Mr. Rutemiller received his engineering de- 
gree from the University of Cincinnati and has been 
associated with Westinghouse Electric Corp.; the 
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Crosley Division of AVCO Corp., and during the past 
several years has been consulting engineer for sev- 
eral machine tool and special machinery manufac- 
turers in the Cincinnati area. He has been a contrib- 
utor to MACHINE DESIGN, his latest article being pub- 
lished in June, 1948. 

° 


Ross Gessford, formerly engineering specialist in 
cathode ray tubes, has been appointed chief engi- 
neer for the television picture tube division of Syl- 
vania Electric Products Inc., Seneca Falls, N. Y. 


¢ 


Superior Steel Corp., Pittsburgh, announces the ap- 
pointment of S. S. Rickley as chief engineer. A grad- 
uate of Carnegie Institute of Technology he has 
served in various capacities in the engineering de- 
partment since November, 1945. 


° 


Bruce Copping, formerly chief engineer of the Coca 
Cola Co., has been made executive vice president and 
general manager of Atkron Inc., Cuyahoga Falls, 
Ohio. Atkron is the manufacturer of the RCA un- 
caser and washer-loader. Mr. Copping is associated 
in the Atkron Co. with his brother, Brian Copping, 
formerly chief engineer of Raymond Loewy Asso- 


ciates. 
e 


W. E. Jacobsen has been appointed assistant man- 
ager of General Electric’s federal and marine engi- 
neering division, Schenectady, N. Y. 


+ 


Baker Industrial Truck Division of The Baker- 
Raulang Co., Cleveland, announces several recent or- 
ganization changes. John A. Matousek has been 
named manager of manufacturing; E. H. Remde, 
formerly works manager, has been appointed to the 
newly created post of advisor to the president on 
engineering and manufacturing; H. A. Schultz, for- 
merly superintendent, is now manufacturing engineer; 
and I. L. Young has been made general superintend- 


ent. 
. 


Robert F. Hodgson has been appointed chief engi- 
neer of Hydraulic Equipment Co., Cleveland. He 
has been with Hydreco for four years serving in the 
engineering and sales departments. Prior to his join- 
ing the company, Mr. Hodgson was connected with 
the engineering department of Wright Aeronautical 
Corp., a division of Curtiss Wright Corp., Paterson, 
N. J. 

‘ 


L. H. Flora has been named chief engineer and 


. R. A. Hartman was made manager of field engineer- 


ing of Tinnerman Products Inc., Cleveland. In addi- 
tion both Mr. Flora and Mr. Hartman were appointed 
to the company’s executive committee. 
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HE Morey Automatic Railroad 

Axle Lathe is designed to rough 
or finish turn railroad axles in two 
to three minutes. The extreme rigid- 
ity of this 58,000 Ib. machine, plus 
the use of Timken® tapered roller 
bearings throughout the headstock, 
makes possible multiple tooling 
with tungsten carbide tools at max- 
imum efficiency and assures smooth, 
vibration-free turning of even the 
most eccentric forgings. The main 
spindle drive is designed to trans- 
mit 150 H.P. in continuous duty, 
allowing for momentary overloads 


pound thrust load. 


i!) ass 4 


The MOREY MACHINERY CO., INC., 
ASTORIA, N.Y., uses 9 Timken bearings 
in lathe headstock to keep shafts and spindle 
in perfect alignment and to carry 50,000 


GENERATED UNIT ASSEMBLY 


An extra step in the manufacture of Timken bearings— 
after assembly—results in a natural and true geometric 
contact being generated between all rotating parts. 
This perfect mating of the component parts—cone, rolls 
and cup —assures positive roll alignment, long lasting 
precision, permanent adjustment and smooth operation. 


up to 225 H.P. Close tolerances are 
constantly maintained during fin- 
ish turning. 

The tapered construction of Tim- 
ken tapered bearings enables them 
to carry the lathe’s 50,000 pound 
thrust load, plus radial loads, with- 
out end-play or deflection. Head- 
stock shafts are held in rigid align- 
ment and all possibility of chatter 
is eliminated. 

Power loss is minimized because 
Timken bearings have true rolling 
motion for frictionless operation. 
Timken bearings are made of spe- 





TIMKEN 


TRADE- MARK 8EG. U &. PAT OFF 


TAPERED 
ROLLER BEARINGS 





How TIMKEN’ bearings help keep 
vibration out of railroad 


axle lathes 


cial analysis Timken fine alloy steel 
and are manufactured to almost in- 
credible limits of accuracy. Quality 
is constantly and rigidly controlled. 

No other bearing can give you 
all the advantages you get with 
Timken tapered roller bearings. 
Whether you build a machine or buy 
it, always look for the trade-mark 
“Timken” on the bearings. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 





eran 





t | nse 
NOT JUST A BALL (>) NOT JUST A ROLLER —> THE TIMKEN FAPERED ROLLER > BEARING TAKES RADIAL ()) AND THRUST --(])— LOADS OR. ANY COMBINATION “Kk 
} 
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Occasionally engineering 

resourcefulness can spotlight an otherwise 

plain industrial product with a new and unusual use... 
such as the case of this Woven Wire Conveyor Belt installation 
in a duck brooder. 


Newly hatched ducklings, it seems, have to be kept moving to 
be kept alive. Placed on this specially built woven wire belt 
moving at a slow rate of speed, the ducklings remain there for 
eight days . . . continually treadmilling away from the falling end 
of the belt. Mortality rate dropped to zero. By-product recovery 
. . . duck droppings for fertilizer . . . is aided by the open mesh 
of the woven wire belt. 

Even if you don’t operate a duck hatchery, call in a Cambridge 
engineer whenever you have a problem concerning the movement 
of materials or products during processing. Let him explain th- 
superior construction features of... 


CAMBRIDGE Woven Wire Conveyor Belts 


This illustrated 130 page 
catalog—FREE—to men 
concerned with produc- 
tion control. WRITE 
TODAY. 


Cambridge Wire Cloth Co. 


Department N + Cambridge 9, Maryland 


NEW YORK « BALTIMORE + PITTSBURGH + SAN FRANCISCO 
BOSTON « DETROIT +» CHICAGO « ST. LOUIS + HOUSTON 
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News of 
Manufacturers 


A $1,690,637 contract to erect the main laboratory 
and office building for the Westinghouse Electric Cor- 
poration’s Atomic Power Division at the Bettis Field 
site in Pittsburgh, Pa., has been awarded to Ragnar 
Benson Inc., Chicago, Ill. In this project, Westing- 
house is working under contract with the Atomic 
Energy Commission and in co-operation with the Ar- 
gonne National Laboratory, major center of the Com- 
mission’s “nuclear reactor” development program. 


¢ 


Construction work has started in Philadelphia on 
the Marshali Laboratory of the Du Pont Company. 
Scheduled to be completed late next year at a cost of 
$2,000,000, the new four-story building will replace 
laboratory facilities now located in three different 
buildings on the grounds of the Du Pont finishes plant 
in Philadelphia. 


° 


At a cost of over $500,000, the former four-story 
Margo St., Los Angeles, Calif., warehouse is being 
completely reconditioned and a two-story brick annex 
is being added to give the Keuffel & Esser Company 
a total of 40,000 sq ft of plant, storage, office and 
retail store space. October 1, 1949 has been tenta- 
tively set as the date on which the firm will enter its 
new location. 

¢ 


The present manufacturing, research and office fa- 
cilities of Landis Machine Co., Waynesboro, Pa., are 
being increased by approximately 50,000 sq ft. This 
addition to the present floor space is coupled with the 
purchase of a number of new machines and tools. 


Sf 


Federal-Mogul Corp., Detroit, Mich., manufacturers 
of automotive engine bearings, have acquired the Na- 
tional Formetal Company of Cleveland, O., manufac- 
turers of rolled split bushings. The latter will be 
operated as a division of Federal-Mogul Corp. 


« 


Hamilton-Thomas Corp., Hamilton, Ohio, has an- 
nounced the acquisition of The Smith & Mills Co., 
Cincinnati, Ohio, manufacturers of crank shapers. To 
be known as The Smith & Mills Division of Hamilton- 
Thomas Corp., the former Cincinnati company will 
produce its line of shapers at the Hamilton plant of 
the parent corporation. 


° 


The management of The Federal Machine and Weld- 
er Co. has announced that it will consolidate the op- 
erations of the Warco Press Div. and the Welder Div. 
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Designed in... Sie life 


The straight cylindrical construction of Hyatt Roller Bearings permits 
radial loads carried by the bearing to be evenly distributed over the entire 
length of the rollers. The larger area of contact between the load carrying 
elements in straight cylindrical bearings results in greater bearing capacity 
and longer life with less maintenance. 

Size for size, Hyatt Hy-Load Roller Bearings offer maximum radial load 
carrying capacity. They are “designed in” for the life of your equipment. 

To get the most out of the equipment you build, sell or buy, be sure that 
it is equipped with Hyatt Roller Bearings. Let us tell you more about what 
we can do for you. Write to Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 
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PRONOUNCED "MACK-IT 


WITH THIS 
COMPLETE MAC-IT LINE! 


Because many standard types of Mac-its are 
stocked throughout the country for quick 
delivery, and because specials can be) engi- 
neered to your own specifications, you'll find 
it pays to investigate Mac-its first. 

Mac#it’s 35 years’ experience in the manu- 
facture of heat-treated, alloy steel screws is 
your assurance of precision, uniformity and 
strength. Sold through leading industrial dis- 
tributors from coast to coast and in Canada. 
Write for new catalog today! 


Other Mac-it products include: 


Socket Head Cap Screws Socket Screw Keys 
Hollow Set Screws Square Head Set Screws 

Stripper Bolts Hexagon Head Cap Screws 
Hollow Pipe Plugs ++. and many others 



















in its Plant No. 2, located on Overland Ave. just be- 
yond the city limits of Warren, Ohio. Originally 
built and tooled for the manufacture of medium tanks, 
Plant No. 2 since the war has been engaged in the 
manufacture of resistance welding equipment, press 
brakes and other types of special machinery. It is 
fully equipped to handle the machining, assembly and 
testing of the Warco lines of presses. 


° 


Rogers Corp. and Bakelite Corp. have announced 
the termination of their toll agreement under which 
Rogers, with plants in Goodyear and Manchester, 
Conn., manufactured a group of high-strength thermo- 
setting phenolic materials for Bakelite. Rogers will 
continue to produce the same plastics materials it 
made under the toll agreement, but will merchandise 
them through its own Plastics Division. Simultaneous- 
ly, Rogers announced the expansion and integration 
of its materials and services. 


+ 


A. S. Campbell Co. Inc., Boston, has announced 
purchase by a newly formed subsidiary of the Camp- 
bell Co. of the assets of the Rollins Engine Co., 
Nashua, N. H. This company, since 1946, has been 
owned solely by Russell L. Sylvester. The new com- 
pany will be known as the Rinns Engine & Machine 
Co. Inc. and will maintain its present plant and or- 
ganization at Nashua. 


e 


The Cambridge Wire Cloth Company has erected 
an additional bay at their Cambridge, Md. plant. Built 
especially to house the company’s wire fabrication 
department, the addition has a floor area of 18,000 
sq ft. 

SJ 


A chlorinated benzene producing plant has been 
placed in operation at Natrium, W. Va. by the Pitts- 
burgh Plate Glass Co. Under construction for more 
than a year, the plant adjoins a large chlorine and 
caustic soda producing facility constructed during the 
early war years. Esimated cost of the new plant is 
more than $1,000,000. : 


° 


Contracts have been signed by National Motor Bear- 
ing Co. for the erection of a new half-million dollar 
Arrowhead Rubber plant on an eight-acre site at 
Downey, Calif. Arrowhead is a subsidiary of Na- 
tional Motor Bearing. Arrowhead’s present plant, lo- 
cated in the industrial section of Los Angeles, will be 
abandoned and all operations transferred to the new 
plant in Downey. The plant will be housed in two 
structures with an aggregate area in excess of 62,000 
sq ft. 


7 


Sundstrand Machine Tool Co. has announced the 
purchase of the Rockford Magnetic Products Co., lo- 
cated at 9th Street and 18th Avenue, Rockford, Il. 
As a subsidiary of Sundstrand, the company will be 
operated under the name of Sundstrand Magnetic 
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More and more machinery 

parts and assemblies are being 

produced in welded steel form. This 

diesel engine base is typical. In your manu- 

facturing activities, need will arise for a good 
source for Steel-Weld Fabricated parts. The Mahon organi- 
zation invites your inspection of its complete facilities for 
Steel-Weld design engineering, production, and rough or 
finished machining. A source ready to serve you well, 
regardless of what your requirements may be . . . a source 
from which you may expect a smoother, finer appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


THE R. €C. MAHON COMPANY 
Detroit 11, Michigan 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 


€ 


on® 
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There’s a Hint for Better Drawings in— 
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Revision means little to Arkwright Tracing Cloth. 
It stands up without wearing through and re-inks 
without feathering. Its translucency is built in from 
surface to surface. For only a thrifty trifle more in 
cost, it will pay you to make all your drawings on 
Arkwright. Then you can count on perfect repro- 
duction after repeated handling or years of aging in 
the file. 


See for yourself how much better Arkwright serves. 
Sold by leading drawing material dealers everywhere. 
Generous working samples on request. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
Erasures re-ink without feathering. 
Prints are always sharp and clean. 
Tracings never discolor or go brittle. 
No surface oils, soaps or waxes to dry out. 
No pinholes or thick threads. 


Mechanical processing creates permanent 
transparency. 
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Products Co. and will continue in its present loca- 
tion the manufacture of its line of magnetic holding 
devices which include standard chucks for grinders, 
shapers, milling machines and lathes; lifting magnets; 
hand separators and special holding fixtures. 


° 


N. A. Strand & Co., 5001 North Wolcott Ave., Chi- 
cago, has been acquired by the Balmer Corp. of Bal- 
timore, a wholly-owned subsidiary of Franklin Rail- 
way Supply Co., 60 East 42 St., New York City. Op- 
erating as a division of the Balmer Corporation, 
Strand will continue to manufacture the Strandfiex 
line of flexible shaft machine tools. 


° 


The Schauer Mfg. Corp. is the new name of the com- 
pany formerly known as the Schauer Machine Co. 
Located in Cincinnati, Ohio, Schauer manufactures a 
complete line of. speéd lathes for finishing operations, 
bench grinders;battery chargers, battery eliminators, 
rectifiers, and automotive test instruments. 

ba : 

Tuscaloosa, Ala., and Miami, Okla., plants of the 
B. F. Goodrich Co. have started volume production 
of the new puncture-sealing tubeless tire. Production 
previously had been limited to the main plant in 
Akron, O. 


+ 


American Machine and Foundry Co., has obtained 
exclusive selling rights in the United States for tex- 
tile machinery manufactured by Titan, Ltd., Copen- 
hagen, Denmark. 


° 


Arwgod Precision Casting Corp., Brooklyn, N. Y. 
has purchased the precision casting facilities of Pre- 
cise Castings Corp., division of The Cooper Alloy 
Foundry Co., Hillside, N. J. 


» a a + 


Stainless steel wire in rounds 12-inch and finer and 
certain size flats will be manufactured by a new mill 
of American Steel and Wire Co. designed specifically 
for,the purpose ané located in Waukegan, III. 


. 
% 3 


™ a o 


Watch-Motor Mainspring Co. Inc. of New York 
City has changed its name to Sandsteel Spring Co. Inc. 
They manufacture watch mainsprings and at present 
are expanding their industrial-spring field. 


~ 


Lenkurt Electric Co., San Carlos, Calif., manufac- 
turer of carrier equipment for wire-line and radio- 
link communication, electrical wave “fifters and tor- 
oidal coils, has announced the incorporation of a 
Canadian subsidiary company with its plant located 
at 926 Hastings St., Vancouver B. C. Manufacturing 
and assembly operations will be carried on there by 
the subsidiary company, Lenkurt Electric Co. of 


Canada, Ltd. 
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FOR THE GOOD OF SIRVIS... 


THE BOIL TEST 





Boiling would be rugged treatment for any steer. But, for Sirvis steerhide it’s a must. The boil test, 
which is more severe than either dry heat or hot oil tests, determines heat resistance, measured by 
shrinkage. Because of Sirvis tanning processes, shrinkage under the boil test is usually less than 1%. 
Sirvis’ reaction to the test is demonstrated by two pieces of buff grain steerhide, identical in quality 
and dimensions. After boiling in the same container for thirty minutes, one piece, an ordinary vege- 
table tanned leather, was hard, curled and shrunken, as shown in the photograph. The Sirvis chrome 
retanned piece shrank only 0.7 . . . retained its natural flexibility, strength and texture ...and its 
resistance to heat was thereby accurately determined. 

This is just one of the many laboratory controlled tests to which Sirvis leathers are subjected . . . 
so that you may be assured of top quality in packings, boots, gaskets, diaphragms and other mechani- 
cal leather products. Because of extreme care in designing, excellence of materials, and constant 
checks in production, Sirvis mechanical leathers are outstanding in dependability. 

© For detailed information about Sirvis products, write for the free Chicago Rawhide catalog. aoe 


Pearecr 
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Oil Seels 
MECHANICAL LEATHER PRODUCTS STLVi 4 Sugaal 
Rubber 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


New York +» Philadelphia + Detroit » San Francisco + Cleveland + Besten 
1304 Elston Ave., Chicago 22, Illinois Pittsburgh + Les Angeles + Cinel 1. Min lis + $ és 0 Cee 
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When you design for un‘form 
product performance Sn 


CHART DRIVE TYPE 


. , CLUTCH TYPE 


REVERSIBLE TYPE 
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Lens Grinder 


(Continued from Page 90) 


raising the spindle is a pneumatic cylinder. The bot- 
tom spindle rapidly rises to within a few thousandths 
of an inch of engaging the work with the grinding 
wheel and, at the same time, the flow of coolant is 
started. 

At this point the slow feed takes effect by brak- 
ing the motion with a hydro-check. The rate of the 
slow feed is controlled by metering the oil in the 
hydro-check through a flow control valve. As the 
bottom spindle comes against the stop it trips a 
Microswitch which in turn operates a time-delay re- 
lay. This relay determines the amount of time or 
dwell the lens has at the stop to allow the grinding 
wheel to clear itself or ‘spark out’ as it is commonly 
termed in the metal grinding field. 


Completes Cycle Automatically 


At the end of the dwell time the bottom spindle re- 
turns to the unload postion shutting off the coolant 
flow and stopping its rotation. The finished blank is 
then removed from the chuck and a new one put in 
its place and the cycle started again. The length of 
the cycle varies from 10 to 21 seconds, depending on 
the size of the lens and the amount of glass to be 
removed. 

Running at 6800 rpm, the top spindle is controlled 
by a separate start and stop switch. An emergency 
stop button is provided which shuts down the entire 
machine and drops the bottom spindle to its down 
position no matter where in the cycle of operation the 
machine may be. 

Base of this machine is cast iron and has thick- 
walled sections. Also, to add stability and freedom 
from vibration, the base is well ribbed. An effort 
has been made to eliminate all flat surfaces to dis- 
courage the deposition on the machine of any articles 
such as rags, tools, gages or anything detrimental 
to the safety of the operator or the general orderli- 
ness of the plant. Also, toe room has been built in 
so that operators may stand close to the machine 
with comfort and incidentally not mark or mar the 
machine by rubbing the tips of their shoes against 
the finish. 


Bearings Are Sealed for Life 


Sealed and lubricated for life, the high-speed 
upper spindle is an antifriction quill type unit. The 
first models of this machine were equipped with a vis- 
ible type of oiling system. Further investigation, 
however, showed that it was more economical to use a 
sealed and lubricated-for-life type of high-speed 
spindle. This spindle is clamped in a housing and 
may be moved along its axis if necessary when 
radical changes in setup are made. The spindle hous- 
ing may be rotated about an axis normal to its own 
axis. A draw bar holds the housing against its seat 
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Vibration. Compound stresses. The 
drag of inertia. Every one going up 
algebraically as cycles mount. You 
can relax, if high-speed reciprocat- 
ing parts are Alcoa Forgings. Their 
aluminum lightness cuts inertia, 
saves power, smooths vibration. 
Their forged strength withstands 
shocks and stresses. Their uniformity 
lets you predict performance. 

Add corrosion resistance, fast 
heat transfer, easy machinability. .. 
and you'll see why designers pick 
Alcoa Forgings for high-speed parts. 
It’s worth investigating. Our forge 
shops are ready to tackle your prob- 
lem. Just mail the coupon below, or 
call your nearby Alcoa Sales Office. 














ALUMINUM COMPANY OF AMERICA 
1940J Gulf Building 
Pittsburgh 19, Penna. 


| would like to have full information on the advantages of 
aluminum forgings for the following application: 











Position 
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In all of Monarch Machine Tool's lathes 
with “Air Gage Tracer", Resistofiex as- 
semblies are used to assure smooth, 
split-second hydraulic gaging and con- 
trol. For they proved to be the only 
lines to live up to required performance. 


Once again Resistoflex hose ends 
a line problem. 

In Monarch Machine Tool’s 
method of duplicating work auto- 
matically, gaging of a master tem- 
plate is done through the medium of air. Because of the 
sensitivity of the “Air Gage Tracer,” unrestricted, i 
air flow is imperative. In addition, the line must wi 
continuous flexing. Monarch finds the answer to both in 
Resistoflex hose. Not only is it immune to flexing and vibra- 
tion, but, with its glass-smooth compar tube, it allows full 
air flow without any turbulence! 

Of course, if you use oil as a medium, you're also concerned 
about hose-deterioration and clogging. But you needn’t ever 
worry on that score either with Resistoflex lines. Impervious 
to hydraulic fluids, these non-sloughing lines assure clean, 
smoothly working circuits at all times. 

Do you have a line problem? Discover how you can trans- 
mit oils or gases through fatigue-proof Resistoflex lines and 
reduce servicing. Write us about it. 


bate met fag US 8 Com Re On 
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Belleville 9, New isdiis 
SYNTHETIC FLEXIBLE PRODUCTS AND PARTS FOR INDUSTRY 
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| and is loosened when angular settings are to be made. 
| The high-speed spindle is driven by a 114-hp motor 


through multiple V-belts. The motor is mounted on 
a carriage on the back of the speed spindle. Held 
on the spindle with a tapered adapter and a draw bar 
is the diamond wheel. This top spindle is hollow so 
that the coolant may be conducted through the center 
of the spindle in a separate tube. 


Drive Has Telescoping Countershaft 


Also of the antifriction quill type and sealed and 
lubricated for life, the lower work-carrying spindle 
is driven through a pair of spiral bevel gears run- 
ning semi-immersed in lubricant. The gears are 
driven through a telescoping countershaft equipped 
with universal joints so that it may follow the bot- 
tom spindle as it makes its traverse. The counter- 
shaft is actuated by a motor mounted in the base on 
a floating carriage and connected to the countershaft 
by a V-belt. The top of the spindle is protected 
from the coolant by a slinger and a bellows and the 
rotating parts are protected by seals. 

The bottom spindle may be fed either by the con- 
trolled traverse of a pneumatic cylinder or by a grav- 
ity feed. In either case the pneumatic cylinder is used 
to bring the work into contact with the grinding 
wheel. Employed for constant-pressure grinding, the 
gravity feed makes possible feeds slower than those 
obtainable with the hydro-check control. 


Coolant Supplied Through Hollow Spindle 


In general, on normal sizes of work, it is satisfac- 
tory to supply the coolant to the work through the 
center of the grinding spindle. On large work it be- 
comes necessary to add an extra coolant line that 
will supply coolant onto the work outside of the 
grinding wheel. Some operations call for straight 
petroleum type coolant and others employ water 
emulsions. An extensive program was carried on to 
determine the correct proportions of oil and water to 
use for preparing the water emulsions. Centralized 
coolant systems are used to serve groups of these 
machines. The protective seals and curtains are 
made of a material that will withstand various types 
of coolant. 

Discussion of this machine would not be complete 
without a word about the care used in assembly. All 
mounting surfaces are scraped, and dial indicators, 
graduated to tenths of thousandths of an inch, are 
used to make measurements. If any motion can be 
detected on these indicators the parts are reworked. 
Alignment of the top and bottom spindles must be 
such that their axes lie in the same plane and remain 
so no matter what the angular setting of the top 
spindle. 

This spherical generator is only one of several 
special machines in use or being built to process 
lenses in the Bausch & Lomb plant. With the elim- 
ination of loose abrasive, the way is now open to 
make the ophthalmic lens manufacturing plant ex- 
tremely clean,- precise and ate according to all mod- 
ern plant conceptions. 
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THIS COMMUTATOR Can Stand The 
Most Rugged Service, Yet Costs 


Less To Produce 


SMALL MOTOR COMMUTATORS made by the Spring Division 
of the Borg Warner Corp., Bellwood, Ill., from Revere OFHC 
(Oxygen-Free High Conductivity) copper, exploded to show method 
of construction. After copper shell was stamped and formed on 
multi-slide machine and plastic molding material injected into it 
longitudinal slats were sawed just deep enough to completely pene- 
trate the thickness of copper and thus form the segments, each of 
which are insulated electrically from one another and anchored 














firmly in the plastic. 


Ir was quite a complex problem the Spring Division of 
Borg Warner Corp. dropped into the lap of Revere’s 
Technical Advisory Service. They were getting set to manu- 
facture commutators for small motors and they wanted 
to select the best material for the job. 

Here were the specifications: The material had to be the 
hardest possible yet still able to take the extremely severe 
forming operation which was to be done in a multi-slide 
machine. High hardness was necessary in order to com- 
bine maximum wear resistance with the ability to with- 
stand the extreme centrifugal force developed in small 
motors operating at high speeds. In addition, in the mold- 
ing operation, which is done after the copper shells have 
been formed, it was necessary to hold the diameter of the 
shell to within .001” in order to prevent the plastic from 
flowing between the mold and the outer surfaces of the 
commutator. An equal tolerance was also imposed upon the 
height of the solid cylindrical portion for the same reason. 
Also of great importance was the need for the cylinder wall 
being almost absolutely flat. 

Because of long experience with somewhat similar prob- 
lems Revere recommended trial of OFHC (Oxygen-Free 
High Conductivity) copper, four numbers hard. This was 
tested along with several other metals. The OFHC alone 
was found to produce excellent parts, and with tolerances 
so close as to be almost unbelievable in this type of opera- 
tion. All other types of copper failed at the very sharp bend 
where the anchoring lugs join the side of the shell. 

An unusual feature x these commutators is the plastic 
material used in the core. Tough, and unusual in composi- 
tion, it serves both as insulation and as a mechanical 
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connection between commutator and shaft without use of 
a bushing and key. 

To determine if these commutators could reaily take it, 
test motors in which they were used were s ed up to 
35,000 rpm. Although the wiring in the rotors practically 
exploded at that speed, there were no failures in the commu- 
tators, Temperature tests up to 400° F. were also made. 
Here again there was no damage to the commutator, 
though the rotor wiring was badly damaged due to the 
combination of centrifugal force and decrease in wire 
strength. Once again the unusual combination of properties 
of Revere OFHC copper had played a part in helping 
another one of the country’s leading manufacturers pro- 
duce an outstanding product at less cost. 

Perhaps this or some other Revere Metal can be of help 
in improving your product—cutting your production costs. 
Toward that end we suggest that you get in touch with your 
nearest Revere Sales ce. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


"Mills: Baltimore, Md; Chicago, Ul; Detroit, Mich; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere, 
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NO OIL CHANGE 


FOR ypARS ! 


DC 200 Silicone Fluid Adds 
Years Of Life To Oil Burner Fan Motors 












Bearings of the 
BREESE DRAF.- 
BOOSTER oi! fur- 
nace fan motor are 
lubricated with 
DC 200 Silicon 
id to give years 
of satisfacter 
maintenance - 
service. 





Breese Burners, Inc., — 

Santa Fe, New Photo courtesy Breese Burners, Inc. 
Mexico, manufactures the Drafbooster, one of the best 
fan motors available for oil-fired furnaces. Years of 
research and testing are incorporated into the design 
of this efficient unit and only high grade materials are 
used in its construction. Breese engineers learned, how- 
ever, that in spite of well written instructions, few 
customers bothered to change oil each year. After two 
or three years’ use, the oil was so badly oxidized and 
carbonized that the entire unit had to be replaced. 


in 1944 Breese engineers obtained a sample of low 
viscosity DC 200 Silicone Fluid and subjected it to 
accelerated breakdown tests similar to those set up for 
testing the mineral oils Breese had been using. 


M. D. Huston, Mgr. Sales Engineering for Breese, had 
this to say about the breakdown testing: “To our great 
surprise, the silicone fluid worked perfectly and showed 
no signs of oxidation or other deterioration. We imme- 
diately put Drafboosters ‘containing DC 200 on lifetime 
field tests under the most severe operating conditions. 
A recent check of one unit which has been working since 
1944 revealed the DC 200 Silicone Fivid is still just as 
good a lubricant as when it was put in. In August 1948, 
we standardized on DC 200 Fluid for all our Draf- 
boosters.” 


DC 200 Silicone Fluids are widely used as damping 
media, as hydraulic fluids and as liquid dielectrics. 
For more information about the properties of these 
remarkable fluids phone our nearest branch office or 
write for our 32-page booklet 20-M8. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta + Chicago + Cleveland + Dallas + Los Angeles + New York 
in Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Lid., London 














Sales and 
Service Personnel 


| ee ssrcontad assistant to the vice president of Hydrau- 
lic Equipment Co. and sales and development engineer, 
Norman J. Paquin has formed his own company for the 
distribution of hydraulic accessories. The Paquin Co., 
located at 145 East 192nd St., Cleveland 19, O., repre- 
sents various manufacturers, including U. S. Gauge Co., 
Sellersville, Pa.; Aeroquip Corp., Jackson, Mich.; L. and. 
L. Mfg. Co., Detroit; Capital Engineering and Mfg. Co., 
Chicago; and Trimount Instrument Co., Chicago. 5 


° 


The appointment of Grant E. Scott Jr. as assitant 
sales manager has been announced by Klipfel Valves 
Inc., a division of Hamilton-Thomas Corp., Hamilton, O. 
Mr. Scott will serve as assistant to Frank Breor, sales 


manager of the division. 
+ 


Chain Belt Co. of Milwaukee, manufacturers of chain 
and transmission, conveying and process equipment, has 
appointed Charles Pingry district sales engineer for 
the Dallas, Tex. office. Mr. Pingry has been in the fac- 
tory organization of Chain Belt for almost two years and 
has had considerable practical experience in the ¢om- 
pany’s shops and offices at Milwaukee, Springfield and 


Worcester. 
+ 


Working out of Chicago, E. Palmer Meredith has been 
appointed district sales engineer for the V & O Press Co. 


* 


Two new district sales managers have been appointed 
for the Brake Shoe & Castings Div. of American Brake 
Shoe Co, John F. Ducey, associated with Brake Shoe since 
1936, is located at the company’s New York office, and 
Sam R. Watkins, a veteran of ten years with the com- 
pany, is in the Cleveland sales office. 


° 


Charles E. Anderson was recently appointed district 
sales representative of the Sprague Electric Co., North 
Adams, Mass. Mr. Anderson will be responsible for the 
sale of Sprague capacitors, resistors, and other elec- 
tronic components to equipment manufacturers in Ohio, 
West Virginia, western Pennsylvania and northern Ken- 
tucky. His offices are at 4500 Euclid Ave., Cleveland, O. 


¢ 


The board of directors of Worthington Pump and Ma- 
chinery Corp. has elected John J. Summersby to the posi- 
tion of vice president in charge of sales. Mr. Summers- 
by has been with Worthington’s sales staff since 1919, 
having joined the company three years before that. In 
addition to this appointment, Worthington has named 
Thomas J. Kehane assistant vice president and general 
sales manager. Mr. Kehane has also held various posi- 
tions in the sales department since first becoming affili- 
ated with the company in 1915. 


+ 


The Fellows Gear Shaper Co. has announced the follow- 
ing changes in its sales organization: Cecil M. Peter has 
been made vice president and general manager with head- 
quarters in Springfield, Vt. Leroy C. King has become 
sales manager with headquarters in New York and is 
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Built to the same 
quality standard that makes 
any Jenkins Valve 
your best buy. 


You know it pays — and pays well — to 
use Jenkins Bronze, Iron and Steel 
Valves. In industry after industry, these 
valves bearing the famous Diamond 
trade-mark have set records for long, 
trouble-free service and low upkeep cost. 


You'll find the same Jenkins quality 
built into Jenkins Valves of Stainless 
Steel. Service records show many years 
of faultless operation in the control of 
highly corrosive fluids, and liquids which 
may become contaminated or discolored 
by contact with other metals, 


More and more Stainless Steel Valves 
have been added to the Jenkins line as 
the need has developed in such industries 
as food processing and packing, chemical, 
textile, petroleum, a and paper, and 
rubber. Today it includes Gates, Globes, 
Angle, “Y” and Check Valves in a range 
of sizes to answer most requirements. 


A new data folder just off the press, 
describes the complete line of Jenkins 
Stainless Steel Valves, and contains valu- 
able information on selection of the 
proper alloy for the service. 

If your plant handles corrosive liquids, 
or fluids that must be kept absolutely 
free from contamination or discoloration, 
you will want this new Data Folder. 
Ask for Form 194, It will help you select 
the right Stainless Steel Valve for your 
requirements, Write for a copy today. 
Jenkins Bros., 80 White St.. New York 13; 
Bridgeport, Conn.; Atlanta; Boston; Philadel- 


hia; Chicago; San Francisco. Jenkins Bros., 
Limited. Montreal, Canada, 


Sold through industrial distributors, 
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Mm, WARD LEONARD 


RESISTORS 


New Stripohm 
IS STRONGER 


because the shape is elliptical 


When space is at a premium, the elliptical (hence, 
stronger) shape of STRIPOHM Resistors gives high 
unit-space rating and extra strength to withstand elec- 
trical and mechanical strain. 

These vitreous enameled wire-wound resistors have 
low mounting brackets . . . strategically arranged 
terminals permitting multiple stacking for further sav- 
ing of space ... no sharp edges. Ratings from 30 to 75 
watts ... 0.45 to 66,000 ohms. 

Write for Bulletin 23. WARD LEONARD ELECTRIC 
COMPANY, 58 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
RR eclO- EE rg ncored Coritiobs 








184 











succeeded by Herbert W. Nickerson as Eastern District 
manager. Fred Pauling has been named assistant to Mr. 
Nickerson in New York and is replaced by Ralph Lane 
as representative in the Boston area. Ralph Aiken has 
m over the Syracuse territory formerly served by 

r. Lane. 


“ 


Leroy A. Johnson, a member of the Chicago Vitreous 
Enamel Product Co. research division for the past twelve 
years, has recently been made a service engineer. 


° 


Recently elected president of Pittsburgh Steel Foundry 
Corp., Thomas F. Dorsey was formerly general mana- 
ger of Fort Pitt Steel Casting division, McKeesport, Pa., 
since it was purchased by the corporation in 1945. In 1947 
Mr. Dorsey was named vice president of Pittsburgh 
Steel Foundry Corp. and a year later became general 
manager of the Fort Pitt, as well as Glassport, Pa. foun- 
dry, also operated by the company. He will continue as 
general manager of the corporation, with offices in Glass- 
port and McKeesport. 


° 


The appointment of a new Chicago office manager has 
been announced by Plastic and Rubber Products Inc., 
Dayton, O. Harlan H. Davis, for the past three years 
chief hydraulic engineer of Dunbar Kapple Inc., has re- 
placed Robert E. Allen in this position. Mr. Allen has 
transferred his activities to the Dayton office. 


> 


With headquarters in San Francisco, John P. McArthur 
has been appointed manager of West Coast sales for the 
Worthington Pump and Machinery Corp. He will super- 
vise the activities of the Los Angeles, San Francisco, 
Seattle, and Salt Lake City district offices. 


¢ 


George Smith has been named New England repre- 
sentative for Rogers Corp., Manchester, Conn. manufac- 
turers and fabricators of fibrous insulating and struc- 
tural materials. Mr. Smith was previously in the ex- 
perimental test group at the Pratt and Whitney Div. 
of United Aircraft Corp., Bast Hartford, Conn. and 
had also been a sales engineer for Kenneth Thomas Co., 
Hartford, Conn. 


° 


Sales engineer for Snyder Tool & Engineering Co. 
since 1944, William D, Pomeroy has been appointed sales 
representative for New York, New Jersey, New England 
and Pennsylvania. Mr. Pomeroy will make his head- 
quarters at 65 Cayuga St., Seneca Falls, N. Y. 


° 


An industrial salesman with General Electric Co. for 
many years, C. J. Rowles has been elected vice president 
of Euclid Electric & Mfg. Co., Madison, O. 


+ 


A. P. Fleming has been chosen to fill the newly-created 
position of sales manager for the Reynolds Metals Co. 
The assistant sales manager, F. W. Allsmiller, has been 
transferred from New York to Louisville, and J. W. 
Macauley has been assigned to the Philadelphia and Pitts- 
burgh territories, with headquarters in Philadelphia. 


+ 


District engineer since 1935, E. E. Goehringer has as- 
sumed sales and engineering responsibility in the In- 
dianapolis area as district manager for the Lincoln Elec- 
tric Co. The Indianapolis office is located at 3343 Cen- 
tral Ave. It has also been announced that Omer Blodgett 
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has been transferred to the Lincoln Chicago office at 2450 
South Prairie St. In addition to his duties as a sales en- 
gineer, Mr. Blodgett has a special assignment in the 
Chicago area in engineering applications for redesigning 
to welded steel fabrication. Also, R. L. Hall and Robert 
Hirsch, district engineers, have been assigned to the 
company’s office at 22 Wabash St., Pittsburgh, Pa. 


. 


Recently appointed district manager by the Carpenter 
Steel Co. is Avard W. Taylor, who was formerly assist- 
ant manager. Serving the Philadelphia and Reading, Pa. 
territories, Mr. Taylor is located at 3701 North Broad 
St., Philadelphia, Pa. 

+ 


The Pennsylvania Flexible Metallic Tubing Co. has 
recently announced several changes in sales personnel. 
William Townsend, for many years sales manager, has 
been made vice president in charge of sales. Don W. 
Williams, formerly manager of the company’s Los An- 
geles branch, has been named Cleveland manager, and 
C. F. Taylor will replace Mr. Williams as branch man- 


ager in Los Angeles. 
. 


Serving as sales representative in Cleveland and Pitts- 
burgh for over twenty years and as western sales mana- 
ger for year and a half, J. L. McDermott is now manager 
of the Ryertex division of Joseph T. Ryerson Inc. This 
division specializes in the sales of Ryertex nonmetallic 
bearings and bearing material and Glyco Babbitt metals. 


¢ 


Vice president in charge of sales since January, 1943, 
J. P. Dickinson has been promoted to vice president 
and general manager of Stow Mfg. Co., Binghamton, 
N. Y. New vice president in charge of sales is J. L. 
Dickinson. W. W. Rappman, formerly assistant sales 
manager, has been made. sales manager. 


¢ 


The appointment of John J. Eibye to manager of mag- 
netic component sales was recently announced by the 
Raytheon Mfg. Co., Waltham, Mass. Mr. Eibye will be 
responsible for the sale of voltage stabilizers, trans- 
formers and the Raytheon recitichargers and rectifilters. 


7 


Sales representative in Allis-Chalmers’ Detroit dis- 
trict office since 1945, William W. Moore has been named 
manager of the company’s newly converted Toledo dis- 


trict office. 
. 


Formerly vice president of Storms Drop Forging Co., 
Robert J. McKenna is now the New England representa- 
tive of the Billings and Spencer Co., manufacturers of 
precision and commercial drop forgings. Mr. McKenna’s 
headquarters will be at the company’s main office in Hart- 


ford, Conn. 
° 


With offices at 274 Franklin St., Boston 10, Mass., 
Warren M. Pike has been appointed New England repre- 
sentative of the Farrel-Birmingham Co. Inc. to handle 
the sale of gears and gear units manufactured at the 
company’s Buffalo plant. 

” 


Philip A. Wagner was recéntly appointed office man- 
ager of the Chicago branch of Ozalid, division of General 
Aniline and Film Corp. Charlies E. Critchfield, former 
Chicago office manager, has taken over a sales territory 
in the Chicago area. 
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WARD LEONARD 


“RHEOSTATS 


Finer Control, Smoother 
Control and Longer Life 





because of solid 
rectangular contacts 


The greater number of solid rectangular contacts gives 
Ward Leonard multi-step rheostats finer control with 
smoother contact arm operation—and with all the ad- 
vantages of the Vitrohm construction. 

The solid metal contacts, connected to the resistance 
element by a patented Ward Leonard method and em- 
bedded in vitreous enamel—assures a mechanically and 
electrically perfect joint for long and constant service. 

Write for Rheostat Catalog. Ward Leonard Electric 
Co., 58 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 





WARD LEONARD 
ELECTRIC COMPANY 


|: lee eas 
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To Improve YOUR Product 


Speedy SEALMMASTER 


BALL BEARING UNITS 


Because — 


1. Permanently Sealed—Patented 
centrifugal flinger seal pro- 
longs bearing life by excluding 
dirt and retaining lubrication. 























2. Self-Aligning—Bearing unit, 
with seals, is independent of 
the housing. Seals are not dis- 
torted by shaft misalignment. 


3. Pre-Lubricated—Factory-lubri- 
cated, all SealMasters are 
shipped ready for installation. 


4.No Housing Wear—Patented 
locking pin prevents rotation 
of outer race and positions 

bearing for re-lubrication. 


5. Quiet Operation—is as- 
sured by combination of 
deep-grooved lapped 
ball races and balls and 
felt-lined seals. 


SealMaster 
Pillow Block 


It is the exclusive combination of 
design features that has made SEAL- 
MASTER ball bearing units essential 
on all kinds of industrial equipment. 
SealMasters are improving the per- 
formance of such products as air 
conditioning equipment, textile ma- 
chinery, conveyors, road machinery, 
machine tools, oil field machinery, 
farming equipment and many others. 
Engineering data, dimensions and 
load ratings on the SEALMASTER 


line furnished on request. 


Write us for YOUR free copy 
of SealMaster Catalog No. 845 


TEPHENS-AADAMSON 


ve RIDGEWAY AVENUE, AURORA, ILLINOIS rc. co. LOS ANGELES, CA VALE ont, 
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Sales Notes 


STABLISHMENT of a district 

sales office in Boston was re- 
cently announced by the Babcock & 
Wilcox Tube Co., Beaver Falls, Pa. 
The new office, located at 250 Boyl- 
ston St., Boston, Mass., will be under 
the supervision of J. W. Bramley and 
will serve customers in the New 
England area. 


- 


Offices of the Cleveland branch of 
the Federal Products Corp. have been 
moved to 1511 Warrensville Center 
Road, Cleveland 21, O. Customers 
in this territory are served by John 
C. Kelsey, branch manager, and 
Charles Reisinger. 


° 


Users of electronic, electrical and 
metallurgical products in southern 
California and Arizona now have 
available to them the services of P. 
R. Mallory & Co. Inc., of Indianapo- 
lis. A branch office of this company 
has been opened at 1338 South 
Lorena St., Los Angeles, Calif., under 
the direction of J. E. Templeton. 


° 


New sales representative for the 
Raytheon Mfg. Co. line of voltage 
stabilizers is Art Cerf & Co. Lo- 
cated at 744 Broad St., Newark 2, N. 
J., the company will serve the upper 
New York state area. 


° 


The Aluminum division of Harvey 
Machine Co. Inc. has established sev- 
eral additional distributorships under 
factory trained sales engineers. The 
Pacific and Northwest area will be 
served by Donald Gjesdhal; the Chi- 
cago territory, by Calven S. McKee; 
central and southeast section, by Art 
G. Bower, who will headquarter in 
Dallas, Tex.; and the Middle Atlan- 
tic states, by Charles A. Euler Jr. 


° 


The Standard Transformer Co., 
Warren, O., has announced the ap- 
pointment of Rietze and Co., 139 
South Fifth St., Louisville, Ky., as 
representative in the state of Ken- 
tucky. Mr. H. Edward Rietze Jr. 
heads this company and will handle 
the complete line of Standard trans- 
formers. 


° 


Henger-Seltzer Co., 120 South 
Hewitt St., Los Angeles 12, Calif., 
has been appointed West Coast sales 
distributor for a number of products 
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‘are ZINC pie castines 
THE MOST WIDELY USED ? 


The die casting process offers the least expensive method of making 
a very large variety of complex metal parts. Alloys based on several different 
metals are employed for die castings, but zinc has for many years been the most 
widely used. The answer is simple—the zinc alloys provide the greatest number of 
desirable mechanical properties and casting characteristics at the lowest cost. 
Future advertisements will discuss these advantages individually, to give you a 
better understanding of just what zinc die castings can do for you. 



















Minium 


gmootnnes® 






WIDEST USED 
METAL 


Ask your die casting source for our 
booklets covering all phases of the die casting 
process—properties, design, machining, finish- 


ing—or ‘write directly to us, a 
pared by the Bureau of the Census, 


Industry Division, Primary Nonfer- lh : yA ie c 


rous Metals Unit. yee Seae FOR DIE CASTING ALLOYS 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 


This comparison of the 1948 ton- 
nage of zinc die castings and die cast- 
ings of the next most widely used 
alloy are taken from a report pre- 





TONNAGE OF DIE CASTINGS 
CONSUMED IN 1948 
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Meeting Your Hydraulic 


or Pneumatic Power and Speed 
Control Requirements 





Hilustration shows 
vse of Electrol 
Check Voive in sys- 
tem to prevent loss 
of pressure through 
pump when vnit is 
shut off. 




















Hilustration shows 
vse of Electrol 
Speed Control 
Valves in conjunc- 
tion with actuating 
cylinder te control 
speed of piston rod 
metion in both 
directions. 














ELECTROL CHECK VALVES provide positive seal- 
ing from low to high pressures — 5,000 p.s.i. 
maximum. Standard models feature bronze and 
brass elements; special models, steel or other 
metals best suited to the service required. These 
valves provide air, gos, water and oil control 
lines with a minimum of pressure drop and posi- 
tive sealing against return flow. They are suc- 
cessfully used in the hydraulic or pneumotic 
systems of busses, trucks, railroads, boats, air- 
croft, farm and road building equipment, and 
in a wide variety of industrial installations. Sizes 
range from Ye" to 2” NPT. 
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eee £4504 
ED FUNP Ses TOW 
<== 2Ow~ 
eam” “PF 


ELECTROL SPEED CONTROL VALVES allow 
flow in one direction and—by use of a meter- 
ing device—provide controlled flow in the 
opposite direction. Flow is controlled by a 
screw-actuated metering pin in the side of 
the valve. With pressures up to 1,500 p.s.i. 
and more, this valve handles air and oil—with 
equal facility—at high or low pressures. Stand 
ord sizes Ys, %4, % and ¥% inch NPT ports. 
Special sizes to order. 





CYvL‘nOtR 











Electrol engineers will gladly work with you in solving any problem involving hydraulics. 
Your inquiry will receive prompt attention. 













Electrol 


wy ‘vr 


FOR BETTER HYDRAULIC DEVICES 








made by Fansteel Metallurgical 
Corp. and its subsidiary, Weiger 
Weed & Co. Henger-Seltzer Co. has 
moved to new and larger quarters, 
and their stock will include elec- 
trodes, holders, tips, and dies for 
resistance welding; tungsten elec- 
trodes for inert gas and atomic hy- 
drogen welding; tempered soldering 
tips, and hardfacing metal. 


SJ 


New distributor of General Electric 
Textolite plastics surfacing materials 
is Insulating Fabricators Inc. of East 
Rutherford, N. J. H. D. Randall, an 
employee of General Electric for 
twenty-one years, will be in charge 
of sales of the plastics surfacing ma- 
terials for Insulating Fabricators 
Inc. 


¢ 


Sales offices have been established 
by the Penn Metal Co. Inc. at 8629 
Thackeray St., Dallas, Texas. Dis- 
trict sales representative A. A. Good- 
son Jr. will serve the territory of 
Texas, Oklahoma and western Louisi- 
ana in supplying expanded metal to 
manufacturers. 


S 


Announcement has been made of 
the removal of the offices of Pro- 
cess Gear & Machine Co. to 18421 
James Couzens Highway, Detroit 21, 
Mich. 


° 


Expanded facilities available for 
the production of molded iron cores 
have been announced by the National 
Moldite Co. A new plant, erected 
at 1410 Chestnut Ave., Hillside, N. 
J., includes larger floor space, ad- 
ditional’ new production equipment 
and special research and test installa- 
tions. 


° 


Oscillograph service in the Rocky 
Mountain region is now offered by 
General Electric Co.’s Denver  ser- 
vice shop. This service is available 
to all users of electrical equipment 
in the area who have problems con- 
cerning transient characteristics of 
motors and generators, and to those 
wishing accurate recordings of strain, 
pressures, and other electrical phe- 
nomena affecting their apparatus. 


SJ 


Two new representatives of the 
Hydro-Line Mfg. Co. have recently 
been announced by the company. 
These are the Hydraulic Service Co., 
7550 Mayland St., Philadelphia, Pa., 
serving the Philadelphia area, and 
Mr. Alton J. Fabrey, 227 Fourth St., 
Scotia, N. Y., whose territory is 
western New York. 
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Namco Push-Type Solenoid 
with Saddle Stop 


Namco “Stellite’—welded Solenoids are 
built in sizes with ratings from 24% to 25 
pounds, push or pull, at 1” stroke. Combina- 
tion mid ull and other special applications 
are available. 


If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the so- 


lution in Namco Solenoids. 


Namco Solenoids—with “‘Stellite” —welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 
We'll be glad to recommend the size and style 
best suited to your job—with standard or special 
terminal blocks and mountings. Like more details? 


Ask for bulletin EM-46A, 


The NATIONAL ACME CO. 


18O EAST 131st STREET ° CLEVELAND 8, OHIO 
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YOU CAN SEE THE DIFFERENCE Meetings and 


IN HOOVER HONED RACEWAYS | ii 
_ Expositions 


The photographs reproduced at 
the right are magnified one hun- 
dred times, so that you can see the 
difference between ground, pol- 
ished and honed raceways. Hoover 
is America’s only ball bearing 
with honed raceways. The process 
and the special machines for the 
honing operation, are exclusive, 
patented, Hoover developments. Ey 
Hoover honing goes far beyond ~~ 
grinding and polishing to pro- 
duce a surface that represents the 
closest approach to absolute per- 
fection obtainable on a commer- 
cial basis. 


Sept. 13-15— 

Society of Automotive Engineers. 
Tractor division meeting to be held 
at the Schroeder Hotel, Milwaukee, 
Wis. John A. C. Warner, 29 West 
39th St., New York 18, N. Y., is sec- 
retary and general manager. 


Sept. 15-16— 

The Magnesium Association. Quar- 
terly meeting to be held at the Hotel 
Statler, Detroit, Mich. T. W. Atkins, 
30 Rockefeller Plaza, New York, 
N. Y., is executive vice president. 










GROUND RACEWAY SURFACE | cont. 26-28— 

(Photographed at 100 Magnifications) Wattens? ‘Mtantresten -ConSevence 
to be held at the Edgewater Beach 
Hotel, Chicago, Ill., under the spon- 
sorship of the Illinois Institute of 
Technology, University of Illinois, 
Northwestern University, AIEE, and 
IRE. J. W. Armsey, Illinois Insti- 
tute of Technology, Technology Cen- 
ter, Chicago 16, Ill, is publicity 
chairman. 








— a Sept. 28-30— 

——— American Society of Mechanical 
is Engineers. Fall meeting to be held 
at the Lawrence Hotel, Erie, Pa. 
Cc. E. Davies, 29 West 39th St., New 
York 18, N. Y., is secretary. 











POLISHED RACEWAY SURFACE 


(Photographed at 100 Magnifications) Oct. 2-5 


American Society of Mechanical 
Engineers. Petroleum Division Con- 
ference to be held at the Oklahoma 
Biltmore Hotel, Oklahoma City, 
Oklahoma. C. E. Davies, 29 West 
39th St., New York 18, N. Y;, is 


HONED RACEWAY FEATURES 


. Summed up Hoover honing provides 
the following results .. . 





1. Extreme quietness. 

2. Increased load capacity. 
3. Extended life. 
4 





. Reduced end play (axial secretary. 
displacement). 
5. Reduced radial displacement. Oct. 5-8— 
6. Permanence of fit up. Society of Automotive Engineers. 


Aeronautic meeting and aircraft en- 
| gineering display to be held at the 
| Biltmore Hotel, Los Angeles, Cailif., 
John A. C. Warner, 29 West 39th 
St., New York 18, N. Y., is secretary 
and general manager. 


7. Increased resistance to 
Brinneling. 


8. Uniformity of fit up. 
9. Freedom from vibration. 
10. Perfection of dynamic balance. 


HOOVER HONED RACEWAY SURFACE | Oct. 10-14— 
(Photographed at 100 Magnifications) American Society for Testing Ma- 


terials. First national meeting on 
A request on your Letterbead will bring the West Coast to be held at the 


« copy of the Hoover Engineering Manual Fairmont Hotel, San Francisco, 
WITH HONED RACEWAYS Calif. Robert J. Painter, 1916 Race 
St., Philadelphia, Pa., is assistant to 


HOOVER BALL AND BEARING CO., ANN ARBOR, MICHIGAN | the secretary. 
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AMERICA’S ONLY BALL BEARING 























ores low-cost protection 


for the thousands of dollars you have invested 
in engineering drawings... 





You can preserve every 


detail of your drawings 
by ordering Kodagraph Auto- 
positive intermediates from 
your own reproduction 
department or local blue- 
printer. Do this... and 

you can keep your valu- 

able. originals in the 

files. . . protected 

against machine wear and tear, constant handling. Do this... and 

you'll have intermediates that set new standards for all-purpose 

use . . . that have dense, ink-like lines on a clear, durable, evenly 

translucent base. Intermediates . . . that will not smear or lose 

line density in handling or print- 

making . . . that will produce 

sharp, clear blueprints and direct- 

process prints at uniform, 

practical speeds. 


You get photo-lasting intermediates. 
Kodagraph Autopositives will not curl, turn 
yellow, or otherwise deteriorate in the files. 

Important protection, you'll agree, because you 
know from experience that intermediates are 
often the only masters available for printmaking 

in branch offices and subcontracting plants... 
and frequently in home offices. For this reason, 
more and more drafting 
rooms are standardizing on 
low-cost “Autopositives” of 
their drawings—old and new. 


Kodagraph Autopositive Paper 


Increased Protection at a new low cost... because 
Kodagraph Autopositive Paper is low in price, easy to process. 
Just think— positives are produced directly . . . without a negative 

step . . . without darkroom handling. Simply expose in your blue- 
print or direct-process machine . . . or in a vacuum frame . . . and 
develop in standard photographic solutions. 
Or have your local blueprinter do it for you. 
It will pay to get the whole story—soon! 


You can reclaim unprintables Mail coupon for FREE booklet 


—old, worn, soiled tracings . . . opaque 
originals . . . blueprints and direct- 

process prints, as well. From all of these 

you can get sharp, reproducible Kodagraph 
Autopositive intermediates . . . thereby 
eliminating costly delays and redrafting 
expense. And.-there’s this advantage, too— 

you can make corrections and additions quickly, 
neatly . . . without weakening the high-quality, 









Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send me a copy of “The Big New Plus” 
—your booklet about Kodagraph Autopositive Paper, 
and the other papers in the new Kodagraph line. I have 

C) direct process [1] blueprint [ contact printer equipment. 

















durable paper base. iets 
(please print) 
Department 
EASTMAN KODAK COMPANY Company 
Industrial Photographic Division Street 
Rochester 4, N. Y. City 
State 








“Kodak” is a trade-mark 
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For those 





odel 21 Bruning 
Whiteprinter for 
moderote print 

production. 









CHECK THESE 
BW apvantaces 


Built-in constant wattage 
transformer: Protects lamp 
against voltage fluctuations. As- 
sures longer lamp life, uniform 
prints, less waste. 


No vents or exhaust fans: The 
BW process is completely odor- 
less .. . con be performed any- 
where in the office without the 
slightest offense. 


! ! 
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i No plumbing connections: 1 
; There are no pipes to connect, no ; 
i water to supply or drain away. i 
i Nothing to anchor the machine I 
; to one spot. ; 
: Wide variety of prints: BW : 
I prints can be made on light, 1 
i medium or cord weight paper u 
; with black, blue, red or brown ; 
\ lines. Also on tinted stocks, trans- I 
: parent paper, film and cloth. ; 
i i 
i i 
i i 
4 i 
i 
i q 
' ! 
i i 
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Countless uses: A BW Machine 
reproduces letters, invoices, 
charts, financial reports or other 
documents as easily and quickly 
as it makes perfect prints from 
engineering drawings. It is truly 
a@ company-wide machine. 


Drafting Machines - Drafting Room 
Furniture -. Slide Rules - Erasing 
Machines - Surveying Instruments 
Tracing Papers and many others. 










ant. better prints 


RUNING 
HITEPRINTERS 












There is a Bruning Whiteprinter to meet 
the requirements of any drafting or 
engineering department .. . and every 
one of them is designed to make per- 
fect prints of your tracings .. . fast. In 
seconds after you turn on a Bruning 
machine you are producing copies that 
are tops in legibility. There is no time 
lost waiting for prints to dry ... BW 
prints are ready for instant use as fast 
as they come from the machine. There 
is no time spent making negatives 
. . » BW machines make clear, sharp 
positive prints (black on white) directly 
from any copy that is drawn, typed or 
printed on a translucent material. 

If you need sharp duplicate prints . . . 
big or small . . . on paper, card, film, or 
cloth, it will pay you to investigate 
Bruning Whiteprinters . . . the last 
word in efficient and accurate duplica- 
tion of engineering and/or office forms. 


Send today for full information. 


Let us send you a file of descriptive 
literature on Bruning 
Whiteprinters and BW 
materials. There is no 
obligation. It would be 
helpful to know approx- 
imately how many 
copies you plan to make 
a day and their average 
size. 








Charles Bruning Company, Inc. 


4726-44 West Montrose Avenue, Chicago 41, Ill. 


New York - Newark + Boston - 


Milwaukee - 


Pittsburgh 
Kansas City, Mo. - Houston - 


St. Louis 
+ Seattle 


+ Cleveland - 
San Francisco 


+ Chicago 
Los Angeles - 





192 





Design 
Abstracts 


Roller Bearings Improved 


AREFUL and detailed examina- 

tion of roller bearings removed 
from turbine engines has revealed that 
the principal source of bearing diffi- 
culty lies not in the steel races, not in 
the steel rollers, but in the roller sep- 
arator or retainer. The separator 
normally used in these high-speed, 
high-temperature bearings is made 
of free machining yellow brass. It is 
guided, or held in place, by sliding 
on shoulders of the bearing inner 
race. This portion of the bearing con- 
sists, therefore, of a sleeve bearing 
with a length extremely short com- 
pared to its diameter. Sliding action 
between the separator and its inner 
race guide, and between the separ- 
ator and the rollers which it spaces 
and by which it is driven, requires 
excellent lubrication at these points. 
This is difficult to provide during 
starting and stopping when the slid- 
ing velocities are low. The very low 
viscosity. oils used in aircraft gas 
turbines to obtain satisfactory low- 
temperature starting characteristics 
make it more difficult to build up a 
separating oil film between the 
parts of the bearings used in such 
engines and, in addition, impose the 
hazard that the bearing adjacent to 
the turbine wheel may become hot 
enough after the engine stops to 
volatilize most of the oil from its 
surfaces. 


Rubbed-Off Brass Detrimental 


Rubbing off of brass onto the steel 
parts has been noted on some bear- 
ings. Bearings which have failed in 
special engine tests show considerable 
smearing of brass upon the working 
parts, and usually broken retainers. 
It is thought that brass transferred 
to the steel parts by rubbing may 
under particularly adverse conditions 
weld to the brass retainer and result 
in a momentary halting of the re- 
tainer, skidding of the rolls, and 
breakage of the retainer. 

In order to study full-size bearings 
under controlled conditions, a labora- 
tory test stand has been constructed 
capable of simulating engine operat- 
ing conditions of speed, load and 
temperature. With this laboratory 
machine, separator lubrication has 
been studied and the possibility of 

(Continued on Page 195) 
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Brown of Philadelphia makes 
omexpected tryple play 


ra 1 Abolishes costly rejects 


2 Eliminates unit 
air testing 


Ne wa & 


3 Saves 16% on machining 


When Anaconda Die Pressed Brass Forgings replaced 
sand castings for these two all-important parts of 
Brown Air Operated Controllers, the play was for a 
single out — elimination of “leakers” — which, on occa- 
sion, ran as high as 60% on underwater air tests and 
showed up only after complete machining. Naturally, 
when wrought metal replaced the sand castings, “leak- Yq 
ers” were out by a mile—so completely out that costly “Gy 
unit air testing was found to be unnecessary. 

That was more than nine years ago, and of the tens of thousands 
of forgings used in the meantime, nary a one has been thrown out 
for porosity. 

Savings? Plenty —in time and temper — and in cold cash, too. 
For instance: 16% on combined tooling and machining costs for 





the base forging alone . . . and that is only one of the many 
Anaconda Die Pressed Brass Forgings now being used in Brown 
Instruments. 


There are a lot of things about Anaconda Die Pressed Forgings 
you'll want to know. Publication B-9 goes into detail, telling 
where, why, how and when. Write for a copy today. Address, 

The American Brass Company, General Offices: 
Ausf owon Waterbury 88, Connecticut. In Canada: Anaconda 
= American Brass Ltd., New Toronto, Ont. 49108 


= 


BROWN | 


EP RE : ig ia 


"DIE PRESSED FORGINGS — 
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Let us make it to fit the job exactly 


X 
f Don't just pick \ 
any wire 


Here in the mills of The American Brass Company, 
more than 100 different copper alloys are processed 
into wire in an almost unlimited variety of sizes and 
shapes, tempers and finishes. The result is that each 
wire is, in effect, tailor-made ... especially adapted 
to particular problems of tooling, rate of production, 
and desired properties of the finished product. And 
there’s a big difference — both in quality and unit 
cost — when the wire is exactly suited to the job! 

The column at the right very likely holds the 
combination to that “one best wire”. Our Technical 
Department will help you find it— and it may be 
easier than you think. Your inquiry entails no obli- 
gation whatever. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 

















(Continued from Page 192) 
improving performance by the use 
of other separator materials has been 
demonstrated. A number of general 
conclusions have been reached as a 
result of these studies: 


1. No difficulty is experienced in lu- 
bricating the roller bearings when 
they are running at high speed and 
are lubricated with a continuous 
jet of AN-0-9 Grade 1010 oil 

2. Numerous starts and stops under 
lubricated conditions result in 
small amounts.of brass being trans- 
ferred to the steel parts upon 
which the separator slides. When 
the steel parts have been oxide 
coated to provide _ protection 
against corrosion, brass transfer is 
found to be more severe 

3. Operation of the bearings dry re- 
sults in rapid failure and destruc- 
tion of the separator in a matter 
of minutes 

4.Separator materials other than 
brass have been found which great- 
ly improve separator operation 
under adverse conditions. Silver 
plating the brass separator pro- 
longs bearing life operating dry 
several fold and greatly reduces 
metal transfer under poor lubrica- 
tion conditions. It is the best of a 
number of electroplates tested 


5. Other separator designs in which 
the separator is guided by the rolls 
rather than by the inner race may 
be better for operation under poor 
lubrication conditions, particularly 
when they include the use of bet- 
ter materials. These tests are still 
incomplete. 


From a paper by Donald F. Wil- 
cock and Frederick C. Jones, The 
General Electric Co., West Lynn, 
Mass., presented at the recent ASLE 
national meeting, New York. 


Electric Braking of Motors 


HE_ more common electric brak- 

ing methods for induction motors 

are plugging, regenerative braking, 
capacitor braking, and d-c dynamic 
braking. Plugging is widely used as 
a means of braking because of the 
simplicity of the control and the 
large amount of braking torque that 
is obtained. In order to plug a three- 
phase motor all that is required is 
to reverse two of the three primary 
connections. Sometimes resistance is 
introduced in the primary circuit in 
order to limit the torque obtained. 
In spite of its simplicity, plugging 
has several serious disadvantages. 
For example, if power is not removed 
from the motor when it reaches zero 
speed, the motor will accelerate up 
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FOR, 
PRECISION FASTENINGS 
TO RESIST 
CORROSION... 





When you need a combination of distributors. Write for complete in- 
strength and resistance to most formation on the AllenO Head 
acids, alkalies or other corrosive stainless steel line. 


substances, use stainless steel. 





When you require stainless steel 
cap or set screws, your Allen Dis- 
tributor has the most complete 
line . . . over seventy sizes that 
are standard. 


You get the convenience of 
prompt delivery plus the regular 
AllenOHead advantages of 
strength, fine finish, strong sockets 
and the smooth threading made 
possible by Allen 100% Pressur- 





QUICK FACTS ABOUT 
STANDARD ALLEN 0 HEAD 
STAINLESS SCREWS 


Made of 18-8 non-magnetic stainless 
steel NC threaded. (No. 10 NF also 
standard.) 

Set Screws in popular sizes from No. 
6, 3%" length to 44". x 4%", Cup 
points. 

Cap Screws in popular sizes from 
No. ee 6 length under head, 
to % under ‘head. Other 
threads, * al and ‘types of stain- 
less steel available on special order, 


<2. 





forming. Sold only through leading 





ALLEN®:: 














BAMUFAGT ERIN COMPA iy 
rd 2, ir ak Gade a ee ce u. S. A. 











FOR 40 YEARS THE BUY-WORD FOR SOCKET SCREWS 
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On the job at the recently redesigned James 
H. Gray Milling Co., Franklinville, N. Y. 
plant, above, is one of a battery of feed 
mixers employing Winsmith 40V vertical type 
reducers. Dairy and poultry feed, in batches 
of 2 tons each, are thoroughly mixed by this 
40V assembly in less space than ever before. 
The 40V and 6 other sizes of the vertical 
unit give a flexibility in horsepower of from 














before. 


-19 to 81.51 


... the most complete line 
of speed reducers from any 
one source .. 


to give you maximum dé-- 
pendobility...and economy 
from start to finish. 


and reduction ratios from 5.1-1 to 
50,000-1 and up. General dimensions are shown here 
from a typical Winsmith 148 catalog page. 


Our ENGINEERING SERVICE is at your disposal. Merely out- 
line your problem and our trained engineers will help you. 


HAVE YOU OUR LATEST CATALOG? 


Our latest edition, No. 148, will be supplied without obliga- 
tion. It will help explain why WINSMITH Speed Reducers 
have been more in demand during the past year than ever 


WINFIELD H. SMITH 
CORPORATION 





16 ELTON STREET 
SPRINGVILLE .. . Erie County .. . NEW YORK 
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to synchronous speed in the opposite 
direction. Thus the operator must 
be depended upon to remove power at 
the right time or some automatic 
means must be used. In most cases 
the power must be removed auto- 
matically and this is accomplished 
under the control of a zero-speed 
switch. A second disadvantage is the 
large amount of losses in the motor 
while plugging. The losses. while 
plugging to a stop are approximately 
three times as great as the losses 
while accelerating from zero to syn- 
chronous speed. In spite of these dis- 
advantages, pluggiug is widely used 
and is quite satisfactory for a great 
many applications. 


Braking Above Synchronous 


Regenerative braking is obtained 
above synchronous speed and has 
the advantage of supplying high brak- 
ing torque with relatively small loss 
in the motor. Power current is de- 
livered to the line by the induction 
machine acting as an induction gen- 
erator; however, excitation for the 
motor must be supplied by the line. 
A disadvantage of regenerative brak- 
ing is the absence of braking torque 
below synchronous speed. Assuming 
the almost universal case of a con- 
stant-frequency power supply, regen- 
erative braking is of no value for a 
single-speed induction motor except 
for limiting the speed of overhauling 
loads. Since overhauling loads are 
the exception on machine tools, re- 
generative braking is of value only 
in providing positive slowdown from 
high to low speed of multispeed mo- 
tors. 

Capacitor braking is a form of re- 
generative braking. If an induction 
motor is driven by some means and 
sufficient capacitance is connected 
across its terminals, it will function 
as a generator and supply power to 
a load. The capacitors must supply 
the reactive power required by the 
induction motor and the load. The 
frequency of the voltage generated 
will be roughly proportional to the 
speed of the motor, however, there 
must be some slip in order that the 
induction machine may supply power. 

Capacitor braking is obtained by 
disconnecting the induction motor 
from the line and connecting capaci- 
tors across the motor terminals. 
Load resistors are sometimes con- 
nected across the motor terminals. 
Braking can be obtained by con- 
necting capacitors across one, two 
or all three of the phases. More con- 
sistent results are obtained with the 
capacitors across two or three phases. 

High torque can be obtained with 
capacitor braking and at the ex- 
pense of relatively small motor heat- 
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ARC WELDING CUTS SHOP LOSSES 
..- lowers manufacturing costs 


By A. G. Kullberg, Assistant Chief Engineer 
Bay City Shovels, Inc. 
Bay City, Michigan 


over to welded construction, we havé cut our 
manufacturing costs. Component parts that once 
required several weeks to complete are now being 
produced in as little as 10 days. Important also is 
the greater flexibility gained by reducing the num- 
ber of patterns and the dependency on outside 
sources for cast materials, thus permitting product 
changes more quickly and at less expense. 

Many of our power shovel parts are now fabri- 
cated from steel plate and from standard mill shapes. 
Formed parts are held in simple clamp fixtures and 
assembled by arc welding with Lincoln ‘‘Fleetweld 
7” electrodes and Lincoln “‘Shield-Arc” DC welders 


' 
| B converting many of our power shovel parts 





Fig. 1. Rigid, strong and lightweight . . . This sheave-cage-to-boom 
assembly is typical of the high quality achieved at Bay City Shovels, Inc., 
Bay City, Michigan, with Lincoln “‘Fleetweld 7” electrodes and ‘‘Fleet- 
welder’? AC machines. 


or ‘“Fleetwelder” AC arc welders. The AC arc 
welders are used on boxed-up members where arc 
blow otherwise limits the use of high welding currents. 

Our shop today is using arc welding to fabricate 
such shovel parts as buckets, booms, power trans- 
mission gear cases and motor mounts where strength 
is a prime requisite. We also build many of our 
smaller operating parts like handles, links and levers 
with arc welding—including sheet metal work up 
to 12 gauge for guards and cabs. 


as 








Cast | | Welded 
































ete nee 


Fig. 2. Lowers cost 30% on Dipper Handle Yoke . . . Eliminates Fig. 3. Cuts material costs 54% on Dipper Sheave Cage . . . Also 
need for more costly castings by fabricating part from lower cost steel plate eliminates excessive straightening and chipping formerly needed before 
and standard mill shapes. machining. Total cost reduction on this part is 28%. 


rhe atove is pblitedy THE LINCOLN ELECTRIC COMPANY se te inierss oy proare 


Machine Design Studies are available to engineers and designers. Write on your letterhead to The Lincoln Electric Company, Dept.17, Cleveland 1, Obio. 
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ing. The torque obtained with any 
one value of capacitance drops off 
very rapidly with speed since the 
generated voltage and frequency de- 
crease with speed and the capaci- 
tance required to fully excite the mo- 
tor therefore increases as the speed 
decreases. In most cases it is not 
practical to try to obtain braking 
torque below approximately one-third i. 
| speed by this method. 
D-c dynamic braking is another 
form of regenerative braking. It can q 
be considered to be the operation of 
an induction motor with zero fre- 
quency applied to the terminals. High 
| maximum torques can be obtained 
with d-c dynamic braking and at the 
| expense of relatively little motor 
heating. The torque obtained falls off 
rapidly at high speeds for motors of 
normal slip making it necessary to 
use a high d-c exciting current if 
a fast stop is necessary. The scheme 
has the advantage of providing brak- 
ing torque down to zero speed with- | 
out danger of the motor reversing. 
Since d-c is generally not available, 
it is necessary to provide a source 
of d-c power such as a metallic rec- 
tifier and a time-delay relay to re- 
move the d-c excitation after the 
motor has stopped. From a paper by 
L. W. Herchenroeder, Westinghouse 
Electric Corp., presented at the Ma- 
chine Tool Forum at Westinghouse 
Electric Corp. in Buffalo. 
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As always - 


. « «headers in 
advanced features and 
design developments 















a 


The Engineer 
and Human Relations 
A SIGNIFICANT definition of en- 


gineering, and in a sense the of- 
ficial definition of the profession, is 





The experience gained in building more than 4 million air-cooled as follows: “The art of organizing 

4-cycle gasoline engines—during 30 years of uninterrupted pro- and directing men and of controlling 

: duction—plus the knowledge acquired in putting air-cooled gaceen en eanteiiets of aatuse for 
power to work jon all types of equipment, machinery and ap- the benefit of the human race.” This 
pliances — for civilian and military uses—in industry, construc- definition requires that the structures 


and machines which the engineer 
creates must be beneficial to the 


tion, by railroads and on farms—all this broad technical 
background has kept Briggs & Stratton always first in modern 
design and advanced features. | human race and not just useful to 
The best in modern development—best methods of precision con- | man. The implication here is broad, 
struction—the best procedures in laboratory and field testing— | since a useful object is not neces- 
most complete manufacturing facilities—these are all present | sarily of benefit to all mankind. Prac- 
and basic in Briggs & Stratton engine building. For all that is | tical usefulness is established if an 
best in design, features and performance in air-cooled power, | object has sufficiently wide accep- 
manufacturers, dealers, and users look to Briggs & Stratton. | tance to justify its production. The 


demonstration of real benefit to so- 
BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S.A. 


ciety, however, is much more com- 
| plex, requiring a more refined yard- 
| stick than sales records. 


| Yborlad Engineers Open to Criticism 
Yfeale BRIGGS STR ATTON _ In the larger sense of this broad 
| definition, there is considerable dis- 
satisfaction at the present time with 
the role of the engineer in society. 
This is voiced not only by sociologists 
and other students of humari affairs, 


FACTORY, 


SUPERVISED 
SERVICE 
| 
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[laced you cate 


PUT ON THE HEAT 
with General Electric Catuod Weaters 


PROCESS AIR 


For practically any process requiring heated air : : : baking, drying; 
curing, warming, ripening, softening, etc. . . . there is a suitable 
Calrod heater . . . fin-Calrod heaters for forced convection with rapid 
heat transfer; Calrod tubular heaters for high- 
temperature,tow-air-flow operation where space at 

is limited; strip heaters for relatively low 
temperatures with natural convection. 


G-E heating cable will keep viscous 
liquids free-flowing and water solutions 
from freezing during cold weather. For 

pipelines handling materials which 
require high temperatures, G-E Calrod 
tubular heaters are a “‘natural.”’ 















SOFT METALS 


For standard tinning, babbitting, lead molding and soldering pots, 
put the heat right where it is wanted . . . in the metal-for 
maximum heating efficiency and cooler working conditions 

with G-E Calrod cast-in “over-the-side” and “‘through- © 
the-side’”’ immersion heaters : : ; in a wide 





variety of shapes and sizes. 


Reg. U. S. Pat. Off. pe atid 
ewetTs is sod 
ae ec 
BEFORE you design your equipment or eet y plectric © aaa 
machinery ... before you convert existing o---~~ ¢720-7:5° 
installations . . . be sure to consult a G-E_‘ 4», S06 


\ 
Industrial Heating Specialist. His recom- .. sng 180° 
mendations may pay you real dividends ' 5, ™- nett followin 


in terms of more efficient heating and ' Send en-50? votied Pre, Metals a 
better designs. ‘ O GEA % melting S77, slide _ 
And be sure to see the latest slide film \ e ee 
in the MORE POWER TO AMERICA series, ¢ ORGS GE te eE..290200! LOT seas 
“Heat—Where You Want It.’’ It will show Wert of sk ert te? bret regan 
you exactly where and how you can a ie ae 
build-in electric heat for better products 1 <¢, nrc ee 
; ow 
and better designs. er ee eee | eee 
\ eco citar ele 
YOU CAN PUT YOUR CONFIDENCE IN ee ee oT 
fi eg no — — age 


GENERAL ELECTRIC = SP at 
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would you choose 


for these parts? 


INDUSTRIAL FLASHLIGHT 
CASE: Must be tough, good-grip, 
non-corrosive, oil-resistant surface. 
Should be electrically insulated. 
Plated, painted, imitation leather 
surfaces had been tried, but the 
corroded, chipped, or oniek 
What material would you use? 


Tapered gasket ring, exposed to 
acids, alkalies and essential oils, 
must impart no taste or odor to 
solutions. Must be free from “cold 
flow” for tight seal through a tem- 
perature range from 0° to 100° F. 
What material would you pick? 








Answers: No. 1—Ace hard rubber, molded around brass tube, 
gives insulated, practically indestructible flashlight. No. 2— 
Ace Parian (polyethylene) is ideal for this gasket ring. 

Yes, sometimes it’s hard rubber, and sometimes it’s one 
of the other plastics that’s best. Ace, with many hard rub- 
ber and plastics compounds to choose from, is fully equipped 
to supply whatever you need. If you want this kind of impar- 
tial advice from your molder, select American Hard Rubber 
Company. Send for free 60-page Ace Handbook—a gold 


mine of helpful data. 











HARD RUBBER ond OTHER IMPORTANT PLASTICS 


MERICAN HARD RUBBER COMPANY 


v. 


1) MERCER STREET. 











NEW YORK 


13, 


N. 

















but also by leading engineers, as 
evidenced by the criticism which 
regularly appears in current engi- 
neering journals. In a word, the 
engineer is criticized for being too 
narrow in his interests, for limiting 
his responsibility to the functional 
design of machines and structures, 
and leaving to others all concern for 
their impact upon society. He has 
fulfilled his responsibility when a new 
machine, for example, turns out more 
units of production at less cost, with- 
out regard to the social and economic 
problems which may be created by 
such mechanization. 


Technology’s Beneficence 


This attitude, the argument con- 
tinues, springs from the widespread 
acceptance of the view that there is 
self-evident good in all technological 
advances which result in greater pro- 
ductive capacity. Secure in this be- 
lief, the engineer has not worried 
about temporary ill effects which 
are assumed to be more than offset by 
the total gain. At the Princeton Con- 
ference on Engineering and Human 
Affairs in 1946, R. K. Merton en- 
larged upon some of the undesirable 
consequences of technological ad- 
vances and presented three reasons to 
explain the engineer’s lack of con- 
cern with them: 


1. Extreme specialization in the en- 
gineering profession, requiring the 
services of several different kinds of 
engineers to complete a particular de- 
velopment. Because of his well-de- 
fined and limited contribution, it is 
easy for the individual specialist, in 
such cases, to divorce himself from 
the social consequences of the fin- 
ished structure. 

2. Professional codes of ethics, 
which limit responsibilities to tech- 
nical matters and discourage the en- 
gineer from venturing into “social” 
science. 

3. The general employment of engi- 
neers in large organizations in which 
they take their place as experts in a 
subaltern role with fixed and limited 
responsibilities. In this status, they 
are rewarded for viewing themselves 
as technical auxiliaries. 


From the physical scientist’s point 
of view, John Mills has expressed 
somewhat the same idea in his book, 
“The Engineer in Society,” published 
in 1946. Several quotations from the 
introduction of this excellent book 
are pertinent. 

He writes: “The social effective- 
ness of the engineer is today almost 
entirely indirect. He develops, in 
general, what his employer wants, 
whether that employer is a govern- 
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The Quality You Want im Porqrags 


is Produced at WATIONAL FORGE 


This Block Body for a Tension Reel is forged of 
Chrome Molybdenum Steel made in National Forge’s 
own Basic Electric Melting Furnaces to the exact 
AISI analysis specified by the customer. 


Heating, forging, annealing, sawing and rough-turn- 
ing, rough-boring and heat treating are carried out 
by personnel with years of experience in preparing 
forgings for finish machining. 

The many intricate finishing operations: Turning, 
boring, grinding, polishing and milling, planing, 
threading and tapping are held to extremely close 
tolerances. They require many special tools and skill 
on the part of the operators. 


®) 


STEEL MAKERS x FORGESMITHS 
HEAT TREATERS * MACHINISTS 
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Each of these many operations required to turn out 
this machined forging is interdependent. Each receives 
the utmost care and is checked carefully at every step. 
The overall process is under constant control from the 
melting of the steel through the final inspection. 


The same painstaking care given this forging is 
afforded all work at National Forge and is the reason 
why our customers have complete confidence in our 
ability to turn out their forgings to their complete 
satisfaction. 


National Forge’s complete facilities are at your 
disposal. May we have your inquiry on your next 
forging requirements? 


Thddenal Forge 


AND ORDNANCE COMPANY 


Irvine, Warren County, Pennsylvania 
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For a Inaxinun 
of long, efficient, 
trouble-free service 


@ Quick-As-Wink Valves are high 
quality controls designed and built to 
meet the most exacting requirements. 
All operating parts are in pressure 


! 

! 

! 

! 

I 

| 

i 

i 

i 

Quick-As-Wink 
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Lever Operated 
Hydraulic Valves 


The HS-551-N4 pictured 
above is a neutral position 
4-way valve for controlling 
double acting cylinders. It 
has a machined steel hous- 
ing, chrome plated and 
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creep or crawl. The U-shaped packers | 
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polished stainless steel 
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, are expanded by pressure and seal 
tightly preventing leakage. There is no 
lapping —no grinding—no metal-to- 
metal seating. Every valve is precision 
made and individually tested to its full 
pressure rating before being shipped. 


plungers, and renewable 
metal rings to take the 
impingement of the liquid 
flow preventing wear on the 
U-packers. Used for oil or 
water up to 3500 P.S.I. and 
150° F, Other valves avail- 
able for pressures up to 
5000 P.S.I.;— but send for 
a catalog today and get 
full details about the com- 
plete line. 


Furnished in hand, foot, pilot, sole- 
noid and diaphragm operated designs 
for controlling all types of air and 
hydraulic equipment. Let us work with 
you on your requirements! 


Quick-As-Wink 
Control Valves 


Manufactured by C. B. HUNT & SON, Inc., Salem, Ohéo, 


Engineering and Sales Representatives in the Principal Cities 
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ment or a private corporation. He 
has little concern whether his prod- 
ucts are utilized for general welfare 
or for violent destruction.” And 
again: ‘The problems which he must 
help society to solve are those of 
human relations, social, economic, and 
political. These he must approach 
in the same way as he does those of 
engineering. That means he must 
apply to them the scientific method, 
discarding the prejudices of his early 
environment and avoiding the fal- 


’ lacies of his general education.” Fur- 


ther: “If the engineer is to be ef- 
fective in social contribution, beyond 
the physical instrumentalities he 
makes available, he must arrive at 
his conclusion in an engineering at- 
mosphere, one in which the problem 
is objectively considered with like- 
minded colleagues.” 

These are broad points of criticism, 
wholly objective in nature, and, as 
such, they must receive earnest con- 
sideration and thought by engineers. 
In defense of the engineer, however, 
it«ean be said that he has done no 


«amore than share with American so- 


ciety as a whole his belief in the in- 
herent goodness of technological ad- 
vances. Indeed, no one suggests that 
we should stop or even slow down 
our technical progress; only that we 
give more attention than in the past 
to its total effect upon society. To 
quote from Merton again: “To the 
extent that social scientists have 
failed to address themselves to this 
problem, there is no informed basis 
for the most socially oriented of tech- 
nologists to act with due social re- 
sponsibility.” 


Scientific Approach Needed 


*'Favorable, also, to the engineer is 
the need’ voiced by many social sci- 
entists for his; point of view and 
systematic approach in the study of 
the problems of society. The éngi- 
neer’s insistence upon demonstrated 
quantitative relationships and spe- 
cific laws, rather than upon broad 
general statements, as a basis for 
conclusions and action is required, it 
is claimed, to complement the skills 
of social scientists in the further ad- 
vance of this field. These very at- 
tributes, however, lead the engineer 
to avoid such problems, because he 
is not convinced that they are capable 
of engineering analysis. When he 
does concern himself with social 
problems, he is apt to do so, not 
as an engineer, but as a general mem- 
ber of society. From a paper by 
Theodore F. Hatch, research director, 
Industriel Hygiene Foundation, Mel- 
lon Institute, presented at Pittsburgh 
Section meeting of ASME. 


MACHINE DESIGN—September, 1949 








Motor Engineered to the Job 


= Grinder Drive Design 
= Work Production Rate 


’ This universal grinder motor and drive assembly underwent a 

One of many powering radical transformation at the hands of EEMCO engineers... from 

problems solved by EEMCO _ old-fashioned to modern... from cluttery and cumbersome to clean-cut 

, and simple... from slow to fast. It is a typical example of the design-wise, 

ieee oe ucteinee a production-wise approach when EEMCO engineers tackle a special 

manufacturers of ultrasonic sound motor application problem. 

| oe ome “n we! ted The old motor, belt drive, and grinding head were displaced by 

submersible pumping ate dairy a 115-volt EEMCO universal type, totally enclosed motor, and direct- 

homogenizers, ultracentrifuges, grinding head. With a motor output of 1 HP and 15,000 RPM, continuous, 

Pee al et = aio the grinder production is 3 times the rate with the old arrangement. 

dine, weleht, shana, pesieemance, Quality is improved by the finer finish obtained with high speed grinding. 
installation, and operation. With no belt slippage, both quality and efficiency are improved. 

The shaft is equipped with a 1/2-inch collet, permitting direct 
colleting of grinding wheel arbors. Set-up time is reduced to a fraction. 
Maintenance is at a minimum, with only two operating parts, no belt 
breakage, and no working surfaces exposed to filings. 

Perhaps YOU have a design problem calling for a special motor 
...or we may be able to adapt a basic EEMCO motor to meet your 


needs. In either case, let EEMCO tackle your motor problem. 


>) ELECTRICAL ENGINEERING and MFG. CORP. 


4612 West Jefferson Bivd., Los Angeles 16, California 


tS 





Vastly Improves 









Pury 





>) MANUFACTURING 
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HOW to SAVE: DOLLARS 
with 


BERYLLIUM-COPPER 








Here is an opportunity to improve your product and—at the same 
time—cut costs. Valuable guides for the most economical use of 
age-hardening beryllium-copper, based on years of research and 
practical experience, are yours for the asking. Write TODAY for 
any or all of the following reprints. 


Designed for Beryllium-Copper 


Case histories of successful designs where 
specific properties of beryllium-copper 
were used for best performance at 
lowest cost. 


Beryllium-Copper as a 
Spring Material 


Technical data covering elastic strength, 
resistance io corrosion and fatigue, con- 
ductivity and other properties which make 
beryllium-copper ideally suited for spring 
design. 


Production of Metal 
Diaphragms 

Helpful facts about beryllium-copper dia- 
phragm design together with recommended 


tooling, heat-treating and testing pro- 
cedures. 


How to Machine 
Beryllium-Copper 
An up-to-date report summarizing current 


machining practice including proper tools, 
feeds, speeds and cutting fluids. 


How to Heat Treat 
Beryllium-Copper 

Suggested techniques for low-cost heat- 
treating to meet specific property require- 
ments without expensive equipment. 

In addition to the above literature, we 
have other data available. Or if you have 


a design problem, send us full information 
with a drawing or sample of the part. 


Ze BERYLLIUM CORPORATION 





Economies Result When Parts Are 


L] 





Dept. 6, Reading 1, Pa. 











New Machines 


And the Companies Behind Them 


Business Equipment 


DUPLICATING MACHINE. For medium 
production whiteprinting and dev- 
eloping. Capacity, 18 fpm. Includes 
60-watt per inch high-pressure 
mercury light source and constant 
wattage transformer providing ef- 
ficient tube performance despite 
voltage variations from 200 to 250 
volts. Ammonia pump located with- 
in cabinet; cooling system pro- 
vides constant low temperature 
across width of contact glass. C. 
F. Pease Co., Chicago, IIl. 

ELECTRIC PENCIL SHARPENER. Auto- 
matic. Features universal type mo- 
tor, case-hardened cutters, mercury 
switches, special pencil-size chang- 
ing device. Adjusts for sharp or 
blunt points. Triple “E’’ Products 
Co., St. Louis, Mo. 

STAPLER. Makes own staples from 
spool of brass wire contained in 
stapler. Large funnel-shaped hole 
and improved clutches make load- 
ing and threading easy. One load- 
ing sufficient for 5000 staples. 
Bates Manufacturing Co., New 
York, N. Y. 


Commercial 


AUTOMATIC WASHER. Coin-operated. 
Additional 5-minute soak period 
and increased water action com- 
plete wash process in 30 minutes. 
Pushbutton control of water tem- 
perature. Slug-rejecting coin mech- 
anism has optional 10 to 50-cent 
operation. Motor increased to \- 
hp. Dial window shows customer 
which stage of wash cycle is in 
operation. Light shows when ma- 
chine is ready for use. Bendix 
washer distributed by Telecoin 
Corp., New York, N. Y. 

DISPLAY CASES. Open-top, self-serv- 
ice models for groceries and mar- 
kets. For meat, dairy products, and 
fresh vegetables. Provide 19%-sq 
ft shelf area. Shelves adjustable to 
10-degree angle. Meat and dairy 
cases uSe 3 dry expansion type 
gravity cooling units; vegetable 
case uses two units. Designed for 
operation with remote compressors. 
Finished in white porcelain and 
enamel. Frigidaire Div., GMC, Day- 
ton, O. 

Domestic 


AUTOMATIC WASHER. Same as deluxe 
Laundromat except designed to be 
bolted down for permanent install- 
ation. Single dial control selects 
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Yet 
CLUS Aa 


Keeps Right on 
PRODUCING 


Records prove the unusual ability of Whitney Roller Chains to CHAIN DRIVE IS BETTER 
withstand shock loads without breakage. A case in point is the follow- o Peshive ate 


ing application:— e Transmits full horsepower 


The head rig drive to the large nine foot Sumner Band Mill at Universal e Simplifies transmission designs 
Box Company Ltd. incorporates 3 strand, 1%” pitch, Triplex Whitney " rte sa laeaumibiahe 
Roller Chains for positive transmission of power from the 300 HP 0 ee 

. < e Long operating life 
synchronous motor. Despite surges in power up to 650 HP (or 350 HP o Cantieahaniiagen tanede 
overloads) during the cut run, Whitney Chains withstand these tremen- e High resistance to shock loads 
dous overloads and are performing day in and day out without failure. e High load carrying capacity 
In addition to absorbing shock loads, Whitney 
Chains transmit full rated horsepower without 
slippage or friction loss. They deliver constant WHITNEY CHAIN & MFG. CO. 
power smoothly and efficiently . . . stand up under Division of Whitney-Hanson Industries Inc. 
the toughest of operating conditions. Write for 
information. 205 Hamilton Street, Hartford 2, Connecticut 
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wash time and water temperature. 

Machine cycle can be _ started, 

| stopped or repeated at any time. 
Sloping front insures ease of load- 
ing and unloading. Westinghouse 
Electric Corp., Pittsburgh, Pa. 


WRINGER WASHER. With or without 
pump which empties 17-gal tub 
in 2 minutes. Drainboards tilt in 
either direction, rolls are adjust- 
able to varying pressures. Capac- 
ity, 8 lb of dry clothes. General 
Electric Co., Bridgeport, Conn. 

COFFEE BREWERS. Automatic. All-met- 

al, double-bowl, vacuum type mo- 

dels available in aluminum alloy 
standard model and chromium-plat- 
ed copper deluxe model. Capacity, 
| 8 cups, Cup markings on inside 
and outside of lower bowl. Auto- 
matic thermostat mechanism con- 
trols water temperature, brewing 
time, infusion time and agitation, 
and keeps brewed coffee warm. 

Complete brewing cycle requires 

10 minutes. Cory Corp., Chicago, 

Til. 

PORTABLE MIXER. Weighs 3% Ib with- 
out base, Placing motor in hori- 
zontal position reduces storage 
space required. Mixer speed se- 
lection through selector dial on 
front of motor. Blade cleaning 
simplified by elimination of center 
shaft between blades. Light il- 
luminates bowl when mixer is in 
use. Power unit easily removable 

for use at range. Complete with 

juicer and bowls. Motor rated at 

| 150 watts, 115-volt a-c or d-c. 

General Electric Co., Bridgeport, 

Conn. 






































Earthmoving 


MOTOR GRADER. For low-cost main- 
tenance and construction work. Ma- 
chine weighs 8500 lb, features tan- 
| dem rear-wheel drive, tubular 
frame construction and _rear- 
mounted engine construction for 











‘ Wy improved visibility. Powered by 
: ’ , 34.7-hp gas engine. Blade has hy- 
hen the 20 hard-to-get-at bearings on this Bliss Crank Press draulic lift, side shift and 7 pitch 
were serviced by an oil can, it took 90 minutes a day at a labor positions. Grader has 4 working 
cost of $2.10. In 10 years, with its modest initial cost taken out, speeds forward, from 2.40 to 18.61 


this Manzel Model 25 Lubricator saves $5074.40 in labor alone. mph; reverse speed of 2.87 mph. 
Hydraulic controlled scarifier and 


The oil ae by this non-wasting, never-forgetting guardian runs loader; cab and snowplow avail- 
up to 60%...another must for Manzel Force-Feed Lubricators. able ag accessory equipment. Allis- 


Manufacturers and users of pumps, engines and | io * pena mea 
pumps, eng numerous types | Milwaukee, Wis. 


of heavy machinery have found Manzel Force-Feed Lubricators | 
pay for themselves many times over. You probably have a lubri- | 
cation job that can be handled much better and far more economi- 
cally by Manzel equipment. Write us today for helpful information. 


Heating and Ventilating 


KITCHEN VENTILATOR. Used as win- 
dow exhaust fan or can be snapped 
out of window panel and used as 
portable circulating fan. Mounts 

Builders of HIGH PRESSURE | on inside of window frame, does 

METERING PUMPS not interfere with operation of 
Since 1896 | window sash. Capacity, 550 cfm 

| of air when used as exhaust fan; 

| 900 cfm as circulating fan. Steel 


Manzel Inc. now supplies repair parts for all 
models of Bowser and Torrington Lubricators. 










A Subsidiary of Frontier Industries, Inc. 


276 Babcock Street Buffalo 10, N. Y. 
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eS 


H™ are Air Cylinders so different in design that they have become known as the WRITE FOR FREE BOOKLET 


Bellows Air Motors. They are not rotary motors but double-acting, reciprocating, 
cylinder-type power units. Four-way directional valves and separate speed control 
rvalves for advance and retract strokes are built-in. Only one air connection is needed, Complete description of Bellows 
which can be flexible hose. Air Motors, technical data, dimen- 


Mechanically operated models are equi ith a rating | hich ks sional tables, case histories, ete. 
. Y op : equipped wi ee ee Ask for bulletin BM-20. Address: 


from any angle in any plane. It may be operated by hand or foot, or may be linked The Bellows Co., Dept. MD-949, 
mechanically with any moving element. 222 W. Market St., Akron 9, Ohio 
Electrically operated models are designed for electrically interlocked equipment. 


Bellows Air Motors are available in bores of 114”, 214”, 354” and 414”, and in 
any stroke length. They can be mounted in any position. 


































@ HYDRAULIC CHECKING OF AIR POWER 


The Bellows Hydro-Check removes the natural “bounce” and 
“springiness” .from air— gives the smoothness of hydraulic 
operation to air-powered equipment — but keeps the speed, flexi- 
bility and economy of air-operation. The Hydro-Check is available 
for use with all Bellows “Controlled-Air-Power” Devices or may 
be installed to regulate and control the piston movement of 
standard Air Cylinders. 





The Bellows Co. 


AKRON, OHIO 


MANUFACTURERS OF AIR CYLINDERS, AIR MOTORS, AIR-POWERED FEEDING DEVICES, AIR COLLET 
CHUCKS, AIR VISES AND AIR HYDRAULIC VISES, AND AIR OPERATED IMPACT AND ARBOR PRESSES 
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JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 


cuts machine down time 


Get the story of the new time and money saving General 
Electric exchange plan for Tri-Clad integral-hp motors! 
It’s an extension of the highly successful G-E fractional- 
hp motor exchange plan and covers most popular types 
of Tri-Clad open dripproof motors—one to five hp. 
Bulletin GEA-5 189 is for motor users; Bulletin GEA-5 180 
is for machinery manufacturers. Write on your letter- 
head FOR FREE COPY: Apporatus Department, General Electric 
Company, Schenectady 5, N. Y. 


Look for this extra on the motors 
yeu buy; it means lower main- 
tenance costs, less time lost for 
motor replacement. 








CERTIFIED 


yne 


FOR ALL FRACTIONAL 
HORSE POWER PURPOSES 


OUR SPECIAL EQUIPMENT MAKES PRECISION PRO. 
DUCTION IN VOLUME A REAL ECONOMY. CON- 
SULT OUR GEAR EXPERTS ON YOUR NEXT PROBLEM. 


dl ees lor 


STERLING, ILLINOIS 


Card 

















window panel fits windows 24 to 
36%-in. wide. Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. 


INDUSTRIAL FAN. Capacity with 24-in. 


blades, 4240 cfm at 1140 rpm using 
1/6-hp motor. Three aluminum 
blades mounted on steel hub, dy- 
namicaily balanced to reduce vi- 
bration. Includes fan guard, 30- 
degree tilt, telescoping steel tubes 
in base adjustable from 5% to 8 
ft, or bench mounting. Baked black 
crackle enamel finish. Elliott Man- 
ufacturing Co., Binghamton, N. Y. 


Heat Treating 


ELECTRIC FURNACES. Bench type. Step- 


less temperature controller regu- 
lates current from 5 to 100 per cent 
time on and any temperature from 
350 F to 1650 F continuous or 1900 
F intermittent. Welded steel con- 
struction with 3-in. insulation. Two 
chamber sizes; 4-in. wide, 3%-in. 
high, and either 4% or 9-in. deep. 
Thermo Electric Mfg. Co., Dubuque, 
Iowa. 
Maintenance 


PIPE THREADING MACHINE. Uses me- 


chanically operated automatic 
chucks. Pipe placed in spindle is 
automatically chucked, centered 
and turned. Handles pipe from % 
to 4 in. Cutter wheel type machine 
allows fitting to be placed on pipe 
after threading without removing 
pipe. Oil pump driven from trans- 
mission. Thread length determined 
by light flashing every 2 revolutions. 
Four high-speed, quick-opening 
dies in each head, separate dies 
for each pipe size. Quijada Tool 
Co., Los Angeles, Calif. 


THREADING MACHINE. Portable. For 


cutting, reaming and threading 
pipes to 2-in. diameter and thread- 
ing solid rounds to 1%-in. diame- 
ter. Chucking and unchucking can 
be done as work rotates. Turning 
handwheel of wrenchless chuck 
centers other end and locks pipe 
or solid round in position for 
threading. Machine uses _inter- 
changeable monotype die heads. 
Peerless Machine Co., Racine, Wis. 


VIBRATING CONCRETE FLOAT. For semi- 


finishing concrete and mastic 
floors, sidewalks, streets, drive- 
ways, etc. Floating of extra low 
moisture content concrete possible. 
Unit consists of 15-lb pulsating 
electromagnet vibrator mounted 
on 24 by 30-in. steel plate with 714- 
ft tubular handle. Vibration can be 
varied to permit handling of con- 
crete of various degrees of mois- 
ture and for finishing work. Syn- 
tron Co., Homer City, Pa. 


MAINTENANCE TOWER. Hydraulically 


raised, manually operated. Work 
platform adjustable between 7 and 
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CROSS TRANSFER-MATIC 


LOWER 
CAPITAL 
INVESTMENT 


EXCEPTIONAL 
FLEXIBILITY 


% 


é’ cost-cutting application 


The Cross Transfer-matic illustrated here uses Vickers Hydraulic Controls 
in making substantial reductions in the cost of machining axle housings. 

A hydraulic transfer mechanism automatically advances the housings 
(two at a time) from one machine to another. Hydraulic circuits of the 
individual machines provide for correct progressive positioning and 
clamping together with the traversing and feeding of the tool slides. 
interlocks assure accurate positioning and secure clamping before cutting 
operations begin . . . also clearance of all tools before transfer to 
next station. 

Exceptional flexibility is provided in that machines can be added, 
removed or shifted. Transfer mechanism is independent and moves work 
only from machine to machine. Locating and clamping are done by work 
holding fixtures integral with each machine. 

Indicative of the many advantages of Vickers Hydraulics are gasket 
mounted Vickers Control Valves that simplify installation, save space and 
make adjustment easier. Vickers Power Units are compact “packages” that 
simplify hydraulic system design and reduce costs. 

Vickers Hydraulics are particularly adapted to provide the complex 
motions and operations needed in highly automatic machines. Get in 
touch with the Vickers Application Engineering Office nearest you for 
information on how Vickers Hydraulics can improve your machinery. 


Vv ICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 

1430 OAKMAN BLVD. e DETROIT 32, MICHIGAN 
Application Engineering Offices: 

ATLANTA © CHICAGO © CINCINNATI ¢ CLEVELAND ¢ DETROIT « LOS 

ANGELES © NEWARK ¢ PHILADELPHIA ¢ PITTSBURGH © ROCHESTER 

ROCKFORD « ST. LOUIS © SEATTLE ¢ TULSA © WASHINGTON © WORCESTER 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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of WIICKERS 


HYDRAULICS 





Representative Vickers Hydraulic Pumps and 
Controls Used on Cross Transfer-matic 





4-Way Valve, Pilot 
Operated, Solenoid 
Controlled, Bulletin 48-27 





~ Power Unit, Bulletin 46-43a 





Check 


Flow Control V ence Valve 
Bulletin A Salve 





3989 
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GASES? 


with 


Titeflex 
‘Vee ae 
FLEXIBLE TUBING 
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17 ft permits reaching work 23 ft 
above floor. Fabricated from tubu- 
lar steel, tower is rolled to loca- 
tion on rubber-tired casters equipped 
with safety brakes, Safway Steel 
Products Inc., Milwaukee, Wis. 





Manufacturing 


WESTIN PROCESS FORMING MACHINES. 
Requires 10 sec to close end of 
4-in. diameter tube with 4-in. wall 
thickness. Removable dies permit 
handling variety of applications. 
Successfully used with brass, alu- 
minum, copper, carbon steels and 








most alloy steels. Transverse 
speeds infinitely variable from 0 | 
to 100 in. per minute; spindle speed 
ranges from 40 to 150 rpm in 8 
steps. Sizes available; % to 4-in. 





| 








diameters, 4 to 8-in. diameters, and 
8 to 16-in. diameters, Federal Ma- 
chine and Welder Co., Warren, O. 


PUNCH PRESS. Capacity, 30 tons. For 
blanking, piercing, notching, bend- 
ing, shearing and drawing. Fea- 
tures large bolster area 16 by 48 
in., ram area 19 by 48%-in. Un- | 
derneath double-crank mechanism 
results in compact design. Stand- 
ard stroke, 2 in.; standard shut 
die height, 10 in.; ram adjustment, 
2 in. Press operates at 80 strokes 
per minute. Diamond Machine Tool 
Co., Los Angeles, Calif. 





| 
| PORTABLE SPOT WELDER. For main- | 


tenance work and general light | 
welding. Weight, 23 Ibs. Plugs in- 
to 110 or 220-volt lines. Entirely 
self-contained. Cast aluminum | 
housing, transformer wound with | 
double spun-glass insulated mag- | 
net wire. Welds to %-in. com- | 
bined thickness of metal, including | 
stainless and mild steels, and 2) 
pieces of 18-gage galvanized. Pro- 
truding copper arms available in 
6, 12 and 18-in. lengths. Grey- 
hound A.C. Arc 
Brooklyn, N. Y. 
TAPPING MACHINE. For tapping coup- | 
lings or nuts. Standard sizes of 1 | 
and 2 in., in 6 and 8 spindle mod- 
els. Spindles independently operated 
by worm drive running in oil. 
Worm cam provides quick return 
. of spindle to upper position. Hy- 
draulic spindle check cushions 
downward travel of spindle pre- 
venting impact injury to taps. 
Scroll type, self-centering chucks 
automatically operated by move- 
ment of spindles. Hill Acme Co., 
Acme Machinery Div., Cleveland, 
4 | 
SEMIAUTOMATIC LATHE. Low-swing | 
model for shaft cutting involving | 
long shoulder lengths and for short- 
run jobs where quantities do not 
justify setup time on fully auto- 
matic machines. Multiple-slide, 
front-turning carriage operates on | 








Welder Corp., | 


| 











NEW ASA, and SAE STANDARDS 


ADOPTED BY LEADING 


- AUTOMOTIVE MANUFACTURERS 


mond G does it again! A leader 
aren you the new fiat washers 
made to the latest specifications 
adopted by manufacturers of auto- 
motive, farm and electrical equipment 
throughout the world. 


; These Diamond G Flat Washers are 


made to meet the new ASA and SAE 
specifications in the same high quality 
that has won the widespread acclaim 
in every industry. These new flat 
washers are made in regular steel, 
spring steel, stainless steel, a 
bronze, mone! metal, aluminum, Alcla 
ond copper . . . and can be plated 
with zinc, cadmium, nickel, brass, 
chrome .. . or they can be parkerized. 

i nds ready to give 
ue Guneones on all of these 
new fiat washers... oS well as 
a complete line of spring lock 
washers, stampings, hose clamps, snap 
rings or retainer rings. 


GEORGE K. GARRETT CO. 


PHILADELPHIA, PA. 


NEW DATA FOLDER 


va free copy of 
the irchnical charts and 
data just compiled by 
GARRETT Engineers. No 
obligation. 
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ELECTRIC-SLIP 





Variable Speed from Constant Speed Source 


Dynamatic Electric-Slip Couplings can be applied 
to any shaft, in any type of machine to transmit 
motion from one rotating member to another 
without mechanical contact, without friction, 
without shock, and under complete control. Used 
as variable speed drives, power couplings, or 
slipping clutches, Dynamatic units have a wide 
range of industrial applications. 

Dynamatic electric-slip couplings are a simple, 
compact, frictionless means of providing variable 
speed from a constant speed source, or constant 
speed from a variable speed source, with smooth, 
full-torque starts and cushioned stops. Outstand- 
ing characteristics are infinitely variable control, 
instantaneous response, quiet operation, low main- 
tenance, electronic control. 


Dynamatic couplings are available in both air- 
cooled and water-cooled types. The air-cooled 
couplings are designed to be powered by electric 
motors or engines at relatively constant speed; 
the output speed can be readily controlled and 
regulated. Sizes range from 1/4 hp to thousands 
of hp. Typical applications: fan and blower 
drives, centrifugal pump drives, calenders, ex- 
truders, wire drawing machines, draw benches, 
and printing presses. 

Dynamatic water-cooled variable speed cou- 
plings are particularly adapted to installations in 
dusty or corrosive atmospheres, or wherever 
explosion-proof protection is necessary. Silent 
operation is a desirable feature. Sizes range from 
10 hp to 1500 hp. Write for illustrated literature. 


EAXTOIN manuracturiING COMPANY « CLEVELAND, OHIO 


ADDRESS INQUIRIES TO: DYNAMATIC DIVISION e 


KENOSHA, WISCONSIN 


@) PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS « HYDRAULIC VALVE LIFTERS e VALVE SEAT INSERTS « ROTOR 
PUMPS e MOTOR TRUCK AXLES e PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS « SNAP RINGS ¢ SPRINGTITES 
SPRING WASHERS e¢ COLD DRAWN STEEL e¢ STAMPINGS e LEAF AND COIL SPRINGS « DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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rack and pinion principle permit- 
ting longer cuts. Hinged type 
Make ‘illg plant — steady rests prevent work from 

. » springing away from tool. Seneca 
Falls Machine Co., Seneca Falls, 


yorger -» 4 Ker 
department — 


RESISTANCE WELDER. Multiple. elec- 
trodes make 16 welds per muffler, 
480 mufflers per hour, 4 welds at 
a time. Air-oil boosters operate : 
electrodes through air valves ac- 
tuated by sequencing mechanism. 
Powered by two 50-kva_trans- 

formers. Taylor Winfield Corp., 

Warren, O. 


TUBE SEALING MACHINE. For cathode 
ray tubes. Adapters permit hand- 


: : ’ ling 12 tubes to 16-in. diameter or 
You can very frequently obtain quality gears and gear assemblies at a 16 tubes to 12%-in. diameter per 
saving Over present cost. 
Our facilities include the most modern gear cutting machines of all cycle of operation. Close tolerances 
types and many specialized machines arranged in batteries for volume of machine hold shrinkage to a 
precision production. ; minimum. Kahle Engineering Co., 
Expert engineering service is available to our customers for planning North Bergen, N. J. ; 
production on an efficient and economical basis. Write for a copy of : 
HONING MACHINE. For small diame- 


Amgears Case Histories that illustrate 

the value of our engineering service. ter parts, such as injector barrels. 
For Purchasing Agents and Produc- Size is held to 0.0001-in. on di- 
tion Officials — Delivery Date ameters; geometrical accuracy held 
Calculator free on request. to 0.000025-in. Surface finishes of 
2 to 4 microinches rms are possi- 
*AMGEARS, INC. 6633 W. 65th St. ble. Micromatic Hone Corp., De- 

Chicago 38, Ill. Phone—Portsmouth 7-2100 troit, Mich. 

HONING MACHINE. General purpose 
model for tool room and recondi- 
tioning work. With lateral indexing 
table, machine hones 6 six-cylinder 

= 2 eet automotive blocks per hour to less 
than 0.0005-in. tolerance on diame- \ 
ters. Hydraulically reciprocated 
head. Micromatic Hone Corp., De- 
troit, Mich. 

UTILITY SHAPER. Precision 15-in. mod- 
el equipped with universal table. 
Includes V-belt drive, one lever for 
all speed changes, micrometer dials 
for all feeding motions, 8 auto- 
matic power cross feeds in both 
directions, and opening in column 
throat for keyseating long shafts 




























* AM~—Accurately Made 






Not necessary for bolt to come 





through nut. Locking ring on through column. Western Machine 
y bottom of nut. Tool Works, Holland, Mich. 

Thread fit NOT important. DRILL. Upright model with capacity 

Vibration and shock will not walk | of 1-in. diameter in cast iron. Fea- 

nut off—will only force locking tures 24-in. swing, infinitely vari- 

ring forther into bolt threads. able spindle speeds with optional 





range of 190 to 2200 rpm back- 
geared or 400 to 2200 rpm regu- 
lar. Includes 9 geared feeds, spin- 
dle-movement and _ feed-engage- 
ment control centralized in one 


Bolt stretch, wear, moisture do | 
not affect gripping power. | 


Up to softening point of the 
metal, high temperatures do not 


lessen locking grip. 
. . handwheel, and automatic depth 
Crushed — ary — control dial for power feed. Pow- 
a ——-—«_* “~ ered by 1%-hp, 3-phase, 60-cycle, 
showing locking ring ofter flattening. = Nut can be re-used many times. 1800-rpm motor. Requires 31% by 
SEND for TEST SAMPLES Available in high, thin, cap or | 48-in. floor space. Western Ma- 
end CATALOG ES 3 spanner designs. | chime’ eel Works, Holland, Mich. 





sincere 4 é Weta | Plant Equipment 
vaaot wana aeorsvence Mrs | ROTARY PUMPS. Sliding vane type. 


Handles viscous liquids up to 100,- 
000 SSU. Vanes positively actuated 
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The Broadest Exchange Plan! 


Since February, 1949, Life-Line motors have 
offered you the broadest exchange plan in in- 
dustry. All 1 to 20-hp, single-phase and three- 
phase a-c motors in frame 203 to 326 are in- 
cluded. No other manufacturer of motors—large 


or small—provides exchange service that com- 


pares in scope to this new Life-Line Motor 
Exchange Service. 

120 Westinghouse exchange points assure you 
rush motor replacement service anywhere in the 
United States. Replacement motors, covered by 
this plan, are in stock, ready to be speeded to 
you at any time. 

And what’s more, if a motor fails during 
warranty period, it may be exchanged free for a 
motor of identical rating. The exchange price, 
beyond warranty, és not dependent on the time in 
service... one year, five years or ten years, 
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you can 6E SURE.. te its 


Westinghouse 


This service is one more advantage you get 
with Life-Line motors. Add this to all-steel con- 
struction . .. pre-lubricated bearings... . an 
indicated savings ‘of $750 per year per 100 
motors ... and you'll see why Life-Line has 
gained leading acceptance in the motor industry. 

Complete details on the Life-Line Exchange 
Service—lists of exchange points and motor 
ratings covered—are given in the new booklet 
SM-5243. Get your copy today from your nearby 
Westinghouse representative or write direct to 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Penna. J-21533 
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SHOCK 


1 1) 


VIBRATION 


Gil) 


AIR-DAMPED 


BARRYMOUNTS 


to protect their new 


ZERO 
READER 


NEW 

























. « the new 
Sperry flight con- 
frol instrument - 





which has stirred *: 
the air-craft world is mounted a el 
damped BARRYMOUNTS., 


Literally a super-instrument, the ZERO 
READER promises to revolutionize instra- 
ment flying in that it presents, on a 
simple two-element indicator, information 
which is ordinarily supplied by five sepa- 
rate instruments, and directly tells the 
pilot how to move his controls. |ts two 
coordinating cross-lines dictate the pre-set 
plan of flight to the pilot who merely acts 
as the “muscles” at the controls. 


Te protect this sensitive electronic 
“nerve center" from aircraft shock 
and vibration, Sperry Gyroscope 
Company mounts the ZERO READER 
on a base equipped with air-damped 
BARRYMOUNTS. 


BARRY bases permit virtually instant in- 
stallation and removal of the instruments 
they hold. Unit air-damped BARRY- 
MOUNTS are also available for direct in- 
stallation to airborne instruments. 


Whatever your shock or vibration 
problem, Barry experience and con- 
sulting engineering facilities offer a 
sure solution. Write for our free cata- 
log listing stock BARRYMOUNTS; for 
special information, call our nearest 
office or write to 


« BARRY: 


Main Office e Cambridge 39 
175 Sidney St. Massachusetrs 
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RELAXATION 


by. push rods through rotor and 
shaft. Sliding action pumps gaso- 
line and other volatile liquids ef- 
ficiently. Blackmer Pump Co., 
Grand Rapids, Mich. 


COMPUTING GASOLINE PUMP, Compu- 


ter and meter mounted on sliding 
shelves in pump cabinet for easy 
removal and servicing. Air elimi- 
nator and pumping unit, motor and 
other units mounted on brackets 
and are quicky disconnected. Front 
and rear panels of cabinet lift off 
by turning key. Dial shows cumu- 
lative total of gallons sold. Day- 
ton Pump & Manufacturing Co., 
Dayton, O. 


PARTS WASHER. Portable unit for 


cleaning metal parts in flammable 
solvents. Reciprocating air engine 
moves perforated basket carrying 
parts up and down through sol- 
vent. Parts move through liquid, 
not with it. Hazard of spark ig- 
niting flammable vapors is not 
present as with electric motor. 
Cover is designed to automatically 
close and snuff out fire if con- 
tents “should ignite. Protectoseal 
Co., Chicago, Il. 


Inspection and Testing 


MACHINE. To establish 
relative ability of material to with- 
stand stress at temperatures to 1800 
F. Capacity, 4000 lb. Machine au- 
tomatically relaxes tensional loads 
from as high as 40,000 psi, per- 
mitting strain increments of only 
2 x 10° in. per in. of 6-in. gage 
length in standard 0.356-in. diame- 
ter specimen. Record of rate of de- 
cline of load is automatically made. 
Furnace dimensions: 18%-in. long, 
8%-in. O.D. 2%-in. ID. Baldwin 
Locomotive Works, Philadelphia, 
Pa. 


| SPRING TESTER. For high production 





PORTABLE SAW. 


testing of small coil, flat, and spec- 
ial design springs or spring assem- 
blies to 12 in. long and to 5 Ib load. 
Especially useful for wire sizes 
from 0.005 to 0.030-in. diameter. 
Equipment sensitive to load changes 
of 50 milligram; has weighing ac- 
curacy of plus or minus 0.10 per 
cent. Pointer amplifies weighing 
beam motion 10 times and _ indi- 
cates whether spring is within de- 
sign tolerance limits. Baldwin Lo- 
comotive Works, Philadelphia, Pa. 


Woodworking 

Eight-in. blade. 
Weight, 13%-lb. Tilt attachment 
permits adjustment from 45 to 90 
degrees. Max depth of cut, 2%-in. 
Helical gear drive to blade. Fan 
draws air through motor and dis- 
charges on work line. Idle speed, 
5500 rpm; load speed, 2800 rpm; 
size, 12 by 8% by 10%-in. Porter- 
Cable Machine Co., Syracuse, N. Y. 








INTERESTED IN 
PLASTICS? 


This brand new “how- 
to-do-it’’ book of tech- 
nical data will help you 
determine the RIGHT 
plastic material, the 
RIGHT mold design 
and the RIGHT fab- 
ricating technique 
to solve your 
plastics prob- 
lem. 











“Plastics in Engineering” by John Delmonte 
is not an elementary text. It’s an important 
working “tool” for everyday reference by de- 
signers, engineers and users of plastics, 

Written in the language of men who use 
plastics in design and production, “Plastics in 
Engineering” is one of the most valuable addi- 
tions you can make to your technical library. 

You'll find it a veritable gold mine of engi- 
neering data on methods of fabrication, the ad- 
vantages and limitations of various materials 
and the chemical and physical characteristics 
of plastics. 

¥ou'll have scores of up-to-the-minute facts 
about plastics right at your fingertips: How 
strong various plastics are—for what uses they 
are best suited—how to design plastic parts— 
how these remarkable synthetic materials are 
molded, extruded, laminated, cast—how much 
heat they will stand—how to guard against fail- 
vre—how to machine plastics and other vital 
factors that are so essential to satisfactory 
plastics performance. 

Over six-hundred pages, fully illustrated with 
photographs, detailed drawings and tables, 
cover every phase of the plastics industry from 
raw material to finished product. From its first 
chapter which dips into the intriguing history 
and development of the plastics industry, to the 
last chapter which reveals the primary cost fac- 
tors in producing plastics, it covers its field 
thoroughly and authentically. 


PLASTICS IN ENGINEERING 
(Completeiy Revised Third Edition) 
y John Delmonte 
Technical Gwecter, Plastic Industries’ 
Technical Institute 


SEND FOR YOUR COPY TODAY 





THE PENTON PUBLISHING COMPANY, MD-9 


Book Department 

1213 West Third St., Cleveland 13, Ohio 

Send me a copy of ‘‘Plastics in Engineering"’ 

John Delmonte. 

] On ten days trial for free examination, following 
which | will either pay for the book at $10. plus 
postage, or return it in good condition. 

C) €.0.D. 

(_] Remittance enclosed* in which case the book will 
be sent postpaid. 


by 


SIGNED: .. TITLE: 
COMPANY: 

ADDRESS: Balk saat d aaAE Dw dics 
CITY: ZONE ... STATE 


*On orders for delivery in Ohio please add 30c to cover 
state sales tax. 
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is to Product 
Improvement & Lower Consumer Prices... 












Economists tell us that 
supply now exceeds de- 
mand and only the alert 
and efficient will survive the 
“acid test” of the new Buyers 
Market. 


THE TREND, therefore, is to prod- 
uct improvement and lower con- 
sumer prices — and experienced 
NICE field men and factory engi- 
neers can help you accomplish 

these important objectives. 








































@ Quality and Economy is com- 
bined in #6525 above as a 
typical example of special de- 
sign resulting in a high capacity 
double row cartridge type wheel 
bearing for industrial use. It is 
representative of NICE experience and 
ingenuity as “Specialists in Specials.” 


@ As illustrated, NICE low cost “ground all over’ 
Series 1600 precision radials and inexpensive 
unground Series 3000 bearings are of the 
same “precision type” construction. Specials 
of either type and “combination specials” to 
any required degree of precision can be 


furnished when quantities warrant. 








NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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lise Stainless Steel 


and HELIARG Welding Switch to this 


Trade-Mark 


Combination 
and Save Money 


Build Sales Appeal with 
Stainless Steel 

Get Clean, Fast Welding 

Cut Finishing Costs to the Bone 





Switch to the “Heliarc” process for welding 
stainless steel. Welding is fast, distortion is 
low, and there is no spatter with the “Heliarc” 
process. No flux is used and you save clean- 
ing costs. The welds are so smooth that many 
articles need no grinding or finishing at all. 

Switch to stainless steel for your other 
products too. They will have added strength, 
longer life, freedom from corrosion and better 
appearance. You build sales appeal into your 
product when you weld stainless steel with 





. “Heliare” equipment. 
“Heliare” welding a stainless steel water tank for use in rail- Get your free copy of the 24 page booklet, 


road passenger coach, Welds will need no further finishing. “Heliare Welding” that tells about this clean 


fast, worry-free process. Just fill out the 
coupon and we'll send your copy of the book- 
let without obligation. 


You can see the “‘Heliarc’’ process in operation at our 


booth in the National Metals Exposition The word “Heliarc” is a registered trade-mark of 
The Linde Air Products Wumpany 


October 17-21, Cleveland, Ohio 








The Linde Air Products Company 
30 East 42nd Street, Room 1402 
New York 17, N. Y. 


Gentlemen: Please send me your 24 page booklet that 
tells about “Heliarc” welding. 


NOR soe cccececctccesnbacien PMA > oscsecopsces 
SP Se SCOUT F eo be oc cannes ak caltiee ot 
SO DOM 66 Hi ee ANS inde RE ys os ARES NS Ep een vhs , 
GP ceva ysadesis dé TET rt Cte. . Pee boo bs és 
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‘ Ald 


(B., 
GABE 


Help Give You Better 
Bearing Performance . . . Longer Bearing Life 














Good babbitt is the result of using Virgin Metals, cor- 
rectly proportioned and blended under close laboratory 
control. You find all these qualities in N-B-M Babbitts. 


The 8 N-B-M Babbitt Metals shown are the result 
of years of research combined with actual engi- 
neering analysis of all types of bearing lining 
problems. Each of these N-B-M Babbitt Metals is 
“custom-alloyed” for specific types of service 
conditions. Thus, each has definite advantages 
over so-called “all-purpose” babbitts—advantages 
that result in longer, more economical bearing 
service. 

These ““Custom-Alloyed”’ bearing lining metals 
have effected important savings in plant main- 
tenance—and big improvements in product per- 
formance. Every Product Designer or Plant 
Engineer should have engineering data on the 
complete line of these better N-B-M Babbitt Metals. 











Here is Complete Data on 

N-B-M Babbitt Metals .. . 

This folder describes 

all 8 N-B-M Babbitt 

Metals, giving data on 

application, physical properties, preparation 
of bearing shells and pouring. 
Write for your free copy! 





NATIONAL BEARING DIVISION 


COMPANY ST. LOUIS 10, MO. + MEADVILLE, PA 


PLANTS IN: ST. LOUIS, MO. « MEADVILLE, PA. « NILES, OHIO + PORTSMOUTH, VA. + ST. PAUL, MINN. + CHICAGO, ILL. 
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Johns-Manville 


Conventional 


Moulded Packing Cups : type piston packing 





RECOMMENDED FOR PISTONS IN 


Reciprocating Pumps Compressors 
Hydraulic Lifts Governors 
Hydraulic Jacks Power Shovels 
Hydraulic Presses Grease Guns 
Drilling & Boring Machinery Air Chucks 

Air Brake Cylinders Grinders 


Valves (hydraulic or air operated) 





a THE PACKINGS shown on these two pistons will do 
a job. But the piston on the left will operate more efficiently 
and more economically because it is designed for Johns-Manville 
Moulded Packing Cups. 


Design engineers are expressing a growing preference for 
these custom-made cups for two reasons: (1) They practically 
eliminate slippage past the piston. (2) They require less frequent 
replacement in service. 


Johns-Manville Moulded Packing Cups operate like this: 
Each cup is designed with a flexible lip, which, under discharge 
pressure, forms a tight seal: On the reverse stroke, the lip relaxes. 
This action, plus their precise fit, lowers friction and wear on 
liners and reduces the amount of power required for the stroke. 


Wherever Johns-Manville Packing Cups have been used— 
against water, oil, air, and other liquids and gases—they have 
proved to be a good investment by increasing efficiency and 
lowering operating costs. If you design or manufacture any of 
the equipment listed at left, write for further informa- p 
tion about these custom-made cups. Address Johns- 4 
Manville, Box 290, New York 16, N. Y. Ul 


Johns-Manville Fitcka Chdd Cath tle- 
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It PAYS to work with 





an MB Vibration Exciter 


You can save time, eliminate tedious calculations, and improve your 
product with the help of an MB electromagnetic shaker. Note how 
these benefits add up in the following typical applications — just 
three of many uses for this quality-control and research “tool.” 





MODEL SA VIBRATION EXCITER Delivers 5 
pounds force from 20 to 1.000 c.p.s., 
usable to 20,000 c.p.s. 





a VIBRATION EXCITER Delivers controlled force up to 
, In frequency range of 3 to 500 c.p.s. 


Testing of small turbine blades (encircled) mounted on an MB 
Model C-1 Exciter which delivers 25 pounds force in range of 
4 to 500 c.p.s. (and higher). Using stroboscopic lighting, 
resonances and deflections are studied visually —and any 
need for corrections determined quickly. A stronger, stiffer 


blade is sure to result. 


INDEFATIGABLE FATIGUE TESTER — Here 
is the endurance tester to show up 
quickly those faults which often re- 
sult in failures under dynamic 
stresses. Why risk trouble reports? 
You can shake such parts as axles, 
brackets, complete assemblies, hous- 
ings, castings and make improve- 
ments before full scale production — 
before the remedy becomes costly. 


NOISE LOCATER — Operating silently, 
the MB Exciter reveals sources of 
noise in equipment of all types. Be- 
cause you can “scan” 4 product’s 
operating frequency range, you can 
put your finger right on resonant 





trouble areas. Less noise means 
more customer satisfaction, 


SHAKE OUT THE “BUGS”— Electrical and 
sensitive components can be 
checked for ability to withstand 
severe vibratory service conditions. 
Reproduce the effect of years of 
vibration on your product within 
hours! 


You'll find MB Vibration Exciters 
at work for many leading compan- 
ies recognized for the quality of 
their engineering. Would you like to 
know how to apply one to your own 
problems? An MB engineer will be 
glad to show you—without obligation. 
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It contains helpful design data 
on vibration control, plus more 
information on the line of MB 
Exciters. Write for your copy 
today. Ask for bulletin No. 410-G3. 


MANUFACTURING COMPANY, Inc. 
1060 State St., New Haven 11, Conn. 
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Short cut for machine designers 
eee Specify piping from CRANE 


SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 










Heat Exchanger by 
Bell & Gossett Co., 
Morton Grove, Lil. 


(Below) 

FOR GENERAL SERVICE on 
steam, water, oil or gas lines— 
Crane recommends 125-Pound 
Brass Gate Valves. Ruggedly 





VALVES @ 


AND HEATING 





Here’s the surest way to find...in a hurry... the valves, fittings, 
pipe and accessories called for by the design on your boards. Just 
consult your Crane Catalog. It gives you easy access to the world’s 
most complete line of quality piping materials. 


For This Heat Exchanger... as for any machine design . . . the 
broad Crane line is the One Source of Supply complete enough to 
simplify every piping procedure, from specification writing to as- 
sembling the finished product. 


One Responsibility for piping materials simplifies ordering and 
storekeeping, too; assures better control of product assembly oper- 
ations. And when your customers see “Crane” on piping equipment, 
it gives your product added value. For they know from experience 
that Crane Quality and High Quality are synonymous. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


FITTINGS 
@ PLUMBING 


constructed, proportioned toassure 
high safetyfactor against pressure, 
operating strains, expansion and 
contraction of piping. Shown 
bere, No. 428 Gate with solid 
wedge disc; rising stem; screwed 
ends. Working pressures: 125 
pounds steam; 200 W.0.G. Sizes: 
VY, to 3 in. See your Crane Catalog, 
p. 16. 










EVERY P/P/NG SYSTEM 
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enclosed gear drives. .. 





ery indaudtial need / 


Foote Bros. Hypower Worm Gear Drives, both 
horizontal and vertical types, offer new econ- 
omies in space, weight and cost. Increased 
load-carrying capacity is accomplished by a rev- 
olutionary technique in generating gears. The oil 
bath is cooled by passing a high velocity stream 
of air through an air channel cylinder immersed 
in the bath. This provides greatly increased 
thermal capacity. 

Foote Bros. Hygrade Worm Gear Drives are 
available in a wide variety of types. This line is 











HYPOWER ENCLOSED 
WORM GEAR DRIVES 


FGOTESBROS. 


MAXI-POWER 
ENCLOSED HELICAL 
GEAR DRIVES 


newly designed and includes sizes and ratios to 
meet practically any requirement. 

Foote Bros. Maxi-Power Helical Gear Drives 
are available in single, double and triple reduc- 
tions. This newly developed line assures maxi- 
mum performance made possible by the latest 
in engineering development and by improved 
methods in manufacture. 

Regardless of what your requirements in gears 
or enclosed gear drives may be, call on Foote Bros. 
There is a sales office or representative near you. 


HYGRADE ENCLOSED 
WORM GEAR DRIVES 


Foote Bros. Gear and Machine ration 
Dept. O, 4545 S. Western Bivd., Chicago 9, Ill. 


Please send me bulletins or information on 





Galler Power Thaerooin 


FOOTE BROS. GEAR AND MACHINE ae eee 
Chicago 9, Illinois 


Dept. O, 4545 South Western Boulevard + 
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; 0 Hypower Enclosed Worm Gear Drives 

@ O Hygrade Enclosed Worm Gear Drives 

: O Maxi-Power Enclosed Helical Gear Drives 
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MECHANICAL 
SPRINGS 


by A.M.Wehl 





CHO AES Oey 
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Company 


B ASED on original research and on 
practical applications, “Mechani- 
cal Springs” also includes results of in- 
vestigations carried out under the direction of the American Society 
of Mechanical Engineers and the Society of Automotive Engizieers. 


Fundamental principles and recent developments are presented 
so that springs can be designed to perform more satisfactorily than 
if “rule of thumb” methods were employed—saving both time and 
materials. Being important components of modern machines and 
devices, springs should be designed with care, especially if fatigue 
or repeated loading is involved. The information covered puts 
design on a rational basis. Convenient charts and tables aid quick 
selection. A glance at the contents will convince you of the compre- 
hensive scope of this book. 


The Penton Publishing Co. 


Book Department 


TEN DAYS FREE EXAMINATION Penton Building Cleveland 13, Ohio 


If for any reason ‘Mechanical Springs” 


is not exactly what you need, it may * Orders for delivery in Ohio, 18c additional for state sales tax. Postage will be prepaid if 
cea 4 payment accompanies order, otherwise postal charges will be added. 
be returned within ten days after receipt. 


ORDER YOUR COPY TODAY! 








MODEL 3802 


This compact motor-in-wheel 


A.C. blower 


100 Cubic feet per minute 


unit 


built-in DEPENDABILITY 


delivers 





Kedmond MicROMOTOR BLOWER UNITS 








MODEL 3866 A.C. 
150 C.F.M. 





MODEL 3901 A.C. 
220 C.F.M. 





MODEL 3744 A.C. 
100 C.F.M. 


Here’s the solution to your small-blower problems... choose 
a Redmond Micromotor Blower Unit. Compact, sturdy, and 
thoroughly dependable, these units are built to give long- 
lasting satisfaction. Precision balancing of all moving parts 


minimizes vibration, assures quiet operation. 


Each unit is powered with a Redmond Micromotor, famous 
for its ability to perform smoothly and quietly over thousands 


of hours of continuous duty. 


A.C. blowers available in capacities from 50 C.F.M. to 220 
C.F.M.; D.C. blowers up to 125 C.F.M. Single or double 
outlet. Outlet mounting flanges and inlet screens also available. 


Write for catalog. 


kK COMPANY, INC. 
OWOSSO, MICHIGAN 


OFFICES IN NEW YORK, CHICAGO, LOS ANGELES, DALLAS 
Expanded Facilities « Prompt Deliveries « Service before and beyond the sale 
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Where reliable performance is a prime requirement, depend on 
Automatic Electric Hermetically Sealed Relays. “‘Sealed-in” controlled 
atmosphere protects these relays from electrical or mechanical failure 
from varying conditions of temperature, dust, humidity, acid, fungus 
or air pressure—and makes them completely tamper-proof. 


they’re better relays, too! 


The Automatic Electric Relays available in hermetically sealed hous- 
ings include the new, outstanding Class “B” . . . the famous Class “A” 
... the small, lightweight Class “Z” ... the tiny, but powerful Class 
“S.” Hermetic sealing ... highly favored by the Armed Forces ... 
maintains all the quality for which these relays are famed. 


send for circular! 


When you need hermetically sealed relays, call in the Automatic 

Electric field engineer. Meanwhile, for full information, address: 
Automatic Electric Sales Corporation, Chicago 7, Ill. In Canada: 
Automatic Electric (Canada) Ltd., Toronto. 





RELAYS 


=p ELECTRIC 
AUTOMATIL NY FLECTRIL 


SWITCHES 
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I¢n ft 





No greater grip 
upon 
the shaft 









Worthington QD Sheave—Original 
Tapered Cone-Grip Sheave. Easy to 
Get On— Easy to Get Off— Yet Always 
Tight on the Shaft. The Quality-Built 
Sheave That Makes Alignment Easy 


WORTHINGTON 


3 3 ——————— 
“7, (@ AAA a 


a S444 , 
— Tee ASS 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
MULTI-V-DRIVE SALES DIVISION 
Buffalo, New York - General Offices: Harrison, New Jersey 


“The Good Right Hand of Industry 


POWER TRANSMISSION: sheaves, V-belts, variable speed drives 


PUMPS: centrifugal, power, rotary, steam 
Mve-1 AIR COMPRESSORS: water-cooled, air-cooled 
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The original tapered cone-grip of the 
two-piece QD Sheave produces a tighter 
fit on the shaft than any other sheave. 


The tapered-bore rim, pulled up on 
the tapered-cone hub, causes a cone 
friction grip of rim on hub; and, in 
turn, a positive press fit on the shaft. 


Yet no sheave is as rg Be put on 
and get off. Positioning the hub first 
saves juggling a heavy rim—the rim 
slides easily over the hub and is pulled 
up by the full-sized bolts. The same 
bolts are used as jack screws to loosen 
the rim for dismounting—and the hub 
stays put in permanent adjustment. 


For Balanced Drive Performance 
Specify Worthington Multi-V- Drives, with 
QD Sheaves and Worthington-Goodyear EC 
V-Belts. Each strand in the belt carries its 
equal share of the belt load, as each belt 
carries its full share of the drive load. (Good- 
year EC Cord or Steel Cable V-Belts are used 
exclusively in Worthington Multi-V-Drives.) 


Complete Range of Stock Sizes — 
Prompt Shipment 
853 listed stock sizes in “‘A”’, “‘B’’, “‘C’’, and 
“D” sections, fhp to 200 hp . . . 332 listed 
stock sizes of EC Cord V-belts. Send coupon 
for latest Worthington QD Sheave bulletin. 


sae ee eee eee 
§ Worthington Pump & Machinery Corporation 4 
a Multi-V-Drive Sales Division, Dept. MVA99 ' 
5 Buffalo, N. Y. 

Send latest bulletin on Worthington Multi-v- &f 
4 Drives. + 
; GURUS a. cKinin'd bc dewesdsdsoscccctoede t 
g GOs, «60 ot no. cee 0 66406) 059000600 : 
ie: I i, ns ce aneh ede chau ae | 
law meee eee eee ee 
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This multi-Dise Slip Clutch is Kinney’s answer 
to.a textile machine manufacturer’s question: 
“How can | start a heavy load with a light, economical 
motor?” The special Kinney design gives automatic 
controlled-slip starting to allow the motor to gain full 
speed and power, quickly and safely under load. 
When both machine and motor reach operating speed 
there is virtually no slip in the clutch and therefore no 
loss of power. Simple adjustments permit changes in 
slip characteristics to meet various load conditions. 

























The integral V-pulley makes for a compact, self-con- 
tained unit that is very easy to install. 


Come to Kinney Clutch Specialists with your drive prob- 
lems. There’s a custom-built or standard design Kinney 
Clutch for every operating requirement. Take advan- 
tage of this engineering experience . . . write today 
for recommendations and Catalog K-9. 


KINNEY MANUFACTURING CO. 
3569 WASHINGTON STREET, BOSTON 30, MASS. 


New York * Chicago * Cleveland * Philadelphia * New Orleans 
Houston * Los Angeles * San Francisco * Seattle 


We also manufacture Vacuum Pumps, Liquid Pumps and Bituminous Distributors. 





‘ 








Photo Courtesy 
G. A. Gray Co. 


/ RUTHMAN 
/ _GUSHER 


COOLANT PUMPS 


Mtustrated is a 11022-E % He On metal cutting machines 
Ruthman Gusher Coolant Pump 


Type Horizontal, Boring, Drill- You lower costs three ways when 
Re you specify Ruthman Gusher Coolant 


Pumps on your machines. 


\ 
\ 
\ 
\ 
\ 
\ 







Cc 
ey ALY 
@ NON-CORROSIVE 
@NO METAL SEATS 


2-WAY @ They cost less to operate, use 
3-WAY @ FULL PIPE AREA less power when throttled. 
4-WAY USED @ They are precision-built to give 

60 numbers to. you longer life at lower main- 
choose from tenance cost. 


®@ They are more efficient, give 
you split-second coolant flow 
from a trickle to full volume. 
Write now for Catalog. 


Ask for Folder "S-D". 


VALVAIR CORPORATION + 454 Morgan Avenue, Akron 11, Ohio 
AFFILIATE: SINCLAIR-COLLINS VALVE CO, 


THE CHINERY CO. 


1811 READING ROAD CINCINNATI, OHIO 
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PITTSBURGH 


A ‘*‘Pittsburgh’’ 

power-driven brush in 
operationat the Steel- 
crete Division of 
Wheeling Steel, 
Beach Bottom, W. 
Va. This special brush 
is on the job every day 
deburring and clean- 
ing large sheets of 
Expanded Metal. 





GOS 25 
WHEELING STEEL 


Pittsburgh’s ingenuity in designing special 


brushes for unusual jobs is sought time and 
time again by leading firms in almost every 
industry. Wheeling Steel, for example, re- 
cently put its brushing problem before Pitts- 
burgh’s staff of skilled brush engineers. 

Selecting a .014 steel wire with pre-tested 
fast cutting qualities, Pittsburgh engineers 
designed and built a Perfect Balance rotary 
brush that could take a beating and come 


right back for more. The brush was stiff 


enough to remove stubborn burrs. It was 
tough enough to penetrate and thoroughly 
clean the metal. And it was soft enough 
not to impair surface texture. 

The brush did the job right from the first day 
it was put into operation—another example 
of Pittsburgh’s ability to cope with the 
most difficult brush problems. 


There’s a “Pittsburgh” Brush for Every Industrial Use! 


@ GLASS @ AUTOMOBILE @ TIRE and RETREADING 
@ STEEL @ RUBBER @ SHOE MANUFACTURING 
@ PLASTICS @ PAPER and REPAIRING 

In the complete Pittsburgh line are brushes of all _ representative. He will gladly work with you in devel- 


types, including “Perfect Balance” sections, wheels oping any type of power-driven brushes to meet your 
and assemblies. Consult the Pittsburgh engineering __ particular finishing specifications. 
Phone or write Pittsburgh Plate Glass Company, Brush Division, 
3221 Frederick Ave., Baltimore—29, Maryland 


Ba 


“Bega 2 ae ae) 
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HGH 
TORQUES ¢ 


DE LAVAL SPEED REDUCERS. 


For low final speeds Worm Gear Speed Reducers 
should be selected on the basis of output torque 
ratings. 

If your problem is to select a gear reducer 
capable of carrying high torques, consult De 


TRACING CLOTH 
FOR HARD PENCILS 


®@ imperial Pencil Tracing Cloth has the 


| same superbly uniform cloth foundation 


and transparency as the world famous 





Laval, either directly or through a sales repre- 
sentative. 





|| 

Imperial Tracing Cloth. But it is distinguished ~ { 

by its special dull drawing surface, on ' f 

| which hard pencils can be used, giving i 
clean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 


damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 


| of time and wear, and does not become IMPERIAL PENCIL | 


brittle or opaque. : se a 
for ink drawings oz well) SS ERACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 








ONE 
OF 
93 
BETTER SHEAVES 
FOR BETTER | 
DRIVES 
; 
; 
re BROWNING 





This double reduction De Laval Worm Gear Speed 
Reducer is available with many standard gear 
ratios and is but one of 93 sizes and types of 


standard De Laval Worm Gear Speed Reducers. 
SEND FOR CATALOG 50-11-D 
Worm Gear Division 


D K LAVA L 
De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES + HELICAL GEARS » WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS B | Y 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 


Gripbelt Sheaves With 
Split Taper Bushings 


Be sure to check Browning's new 
low prices before you buy. 


rite for the name of the 
BROWNING distributor near you. 


COMPANY 
BROWNING MANUFACTURING 
MAYSVILLE, KENTUCKY 


BROWNING 
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Why 
Industry's leading 
Distributors keep 

proved savings 
for you in stock 





Your Distributor’s stock of P-K Self-tapping Screws is a 
shelf full of savings for you. When you order, he delivers 
not simply screws, but a proved means of lowering as- 
sembly costs . . . as much as 50% or more. 

Wherever your plant is located, in the United States 
or Canada, there’s a Parker-Kalon Distributor nearby, 
ready to give you quick, helpful service. And you'll 
find he’s the leading Distributor in your area, because, 
keenly aware of industry’s needs, he offers those prod- 
ucts which sell best because they serve most. 

That’s why he stocks and sells P-K Self-tapping 
Screws. He knows that, when you choose P-K, you get 
more “know-how”’—Parker-Kalon originated the Self- 
tapping Screw and has been the leader with new de- 


signs ever since . . . more “show houw”—P-K’s staff of 









en Aor 


Zig Qusesl 


PARKER-KALON SELF-TAPPING SCREWS 


FOR EVERY METAL AND PLASTIC ASSEMBLY 


A, 2, 6, OE J 7] 
T 
‘PuiLuins WEAD F va 





Assembly Engineers has helped solve nearly a miliion 
application problems . . . more choice of types.and sizes— 
with a complete line of Self-tapping Screws for every 
metal and plastic assembly, P-K’s advice is unbiased 
. . . more exacting quality control—P-K’s investment in 
laboratory testing and inspection equipment is un- 
surpassed . . . more production—Parker-Kalon is the 
world’s leading manufacturer of Self-tapping Screws. 
Let a P-K Assembly Engineer help you find out how 
you can simplify assemblies, improve strength, save 
time, and lower production costs with the simpler P-K 
method. If you prefer, mail assembly details for recom- 
mendations. Parker-Kalon Corporation, 200 Varick 
St., New York 14, N. Y. 
REMEMBER...IF IT’S P-K...IT’S O.K.! 





P-K Also Makes 
Cold-forged 


wy 


Ck eee 








i. 


oe 





OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws - Hardened Screwnails and Masonry Nails - Shur-Grip File and Solder tron Handles - Metal Punches - Damper Regulators and Accessories 
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Quality controlled 
Arwood precision 


» Castings 





i Wie: your product 
needs peak casting per- 
formance, take advan- 


tage of Arwood’s Quality Control. 


A typical Arwood Casting for aircraft use is 
illustrated—tolerances of —.005 and rigid air- 


craft specifications are maintained. 


Steel die molds assure accurate dimensions 


and sharp serrations. 


Metal soundness is assured by X-ray and 
Magnaflux controls, physical and chemical 


certifications. 


Arwood Precision Investment Casting is now 
a tested and important method for producing 
small intricate parts. It has been the answer to 
many design and production problems and can 


be the answer to yours. 


For additional information about Precision 
Castings write for our new booklet, “A Critical 


Survey of Investment Castings”, 


PRECISION CASTING CORP. 
79 WASHINGTON STREET - BROOKLYN 1, W. Y. 
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Volume users 


. of 


ay 
©) Special Fasteners 


Dy} 





relate Mellit-temel-\ala-t- 


turn first to 


UNITED-CARR 


for cost-cutting 
design engineering 
service 


Send us your specifications or 
requirements. Address Dept. 11 


e) 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 


Gy 





Choose an 
S87 Switch 
to do the job 






YOU can use this versatile switch on practically any circuit 
for practically any job—over 10,000 circuit-sequence com- 
binations are possible. Rated up to 20 amperes at 600 volts 
a-c or d-c. Compact, sturdy construction. Mount on panels 
lg to 2 inches thick. Easy to order, too .. . see your G-E 
sales representative about the SB-1. Write for Bulletin GEA- 
4746, aratus Department, General Electric Company, 
Schen ly 5, New York. 


GENERAL @® ELECTRIC 
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DeLaval Separator Company uses Cuno AUTO-KLEAN 
filters to condition for reuse the oil in its pressure lubri- 
cating systems. Single motor-driven. cartridge, built into 
the unit, continuously removes contaminants from full 
flow of recirculating oil . . . with no stops for filter-cleaning. 


Non-stop 
Laundry 
Service 


for Lubricating Oils 








ESSENTIAL PARTS OF CUNO AUTO-KLEAN FILTER ELEMENT 


cu | —_ SPACER 





Single compact unit—no larger 
than usual partial-flow type— 
handles full flow of practically 
any fluid. Filtering element is 
permanent, all-metal, disc-type 
cartridge. 











Continuously cleanable feature 
permits single unit installations. 
Can be cleaned periodically by 
hand or continuously by motor 
drive, without shutting down op- 


eration. 
@ Your nearby Cuno engineering rep- 


resentative, handling the broadest 
line of fluid filters, is your best source 





of unbiased recommendations on fluid 
filtration . . . he offers you, before 
and after installation, service based 
on yeors of experience with engi- 
neering filtration systems. 


Built-in or Externally Mounted 
Cuno Auto-Klean Filters are avail- 
able for built-in or external instal- 
lations, in sizes handling from a 
few to more than 4000 gpm. 


Send Coupon 


FOR FREE INFORMATION ON CUNO CLEANING 


Qh OSE ES SaaS ee S 





Cuneo Engineering Corporation 
204 S. Vine St., Meriden, Conn. 


Please send information on Cuno Filter. 








DMO occ co ccccccceeroecececccesece cceesccesocesesece 





Business Addrests cc ccc cc cccc ect ccescccsescesecccoce 
PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD 


Mm mee SON nneaanaadcewwea 


Removes More Sizes of Solids from More Types of Fluids 
MICRONIC + DISC-TYPE + WIRE-WOUND 
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os 
Totally Enclosed 
ce — Fan Cooled 


=< 
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Type TEFC 
Polyphase 


Here is the newest and most successful development in 

air cooled motors. Totally enclosed, constant speed, con- 

tinuous duty; it is designed for cooler and more eco- 

nomical operation under the hardships of extreme heat 

and dust. Fully ball bearing and quiet running, too. You 

will want to know more about this zew VALLEY Motor. 
WRITE FOR DESCRIPTIVE LITERATURE 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. « St. Louis 8, Mo. 








HE unique design of the Salsbury Turret 

Trucks posed an unusual problem. The entire 
weight of the power plant assembly is carried 
by the single front wheel and turns with it in 
a complete 360° radius, riding on sheave-type 
rollers over a steel band. 

Six Lord Tube Form Mountings serve the 
triple function of taking a vertical load; elimi- 
nation of flat spots on the circular band, due to 
disproportionate wear of the sheave-type rollers; 
and softening the shock due to draw bar pull. 
The engine itself is mounted on four large 
Plate Form Mountings to absorb the high 
frequency vibration. 

Salsbury Turret Trucks furnish another in- 
stance of the versatility of Lord Vibration 
Control Systems in the solution of unusual as 
well as normal vibration problems. 
















Standard’s Locknuts and Lockwashers 
are made to stay . . . you can’t shake 
them loose. They’re easy to apply, dur- 
able, and can be used again and again. Order 
Standard Locknuts, Lockwashers, and Adapters for 
your application of ball and roller bearings . . . 
S.A.E. Standard, A.B.E.C. Standard, Heavy-duty 
and Specials. 

Locknuts in sizes N-0O through AN-40 . . . Multi- 
prong Lockwashers in sizes W-00 through W-40 
. . . Adapter sizes 7-9-11-13 for shaft sizes 175’, 
Tye”, 148”, 24%”. . . standard shaft collars, sizes 
Ya", %", %", Te’ and 1”. Order now from our 
complete stock. 


See our bulletin in Sweet’s 1949 File for 
Product Designers or write for Bulletin 
900 today. It describes the complete line 
of Lord products and services. 


LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


24444 4444644 


Cc) Vibration Control Systems [ym LOCKNUT & LOCKWASHER, INC. 


118 W. ST. CLAIR ST., INDIANAPOLIS 4, INDIANA 
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Speer 
Carbon Brushes 
ttt Wp 4, 
Asriaet7 
Y i iP OR oD Rg 


thousands 
of brush 
specifications 







A half century of research and testing to develop 
the most serviceable brush characteristics for a 
wide range of applications has provided Speer 
with specifications for several thousand brush 
grades. Conversion of this large assortment to 
a smaller number, with superior operating char- 
acteristics passed down, makes Speer’s standard 
line of carbon brushes actually the best of the 
best. A good reason for you to specify Speer Carbon Brushes 


-D- for all your commutating jobs, whatever your requirements. 


Speer sg 


aN ieltmaeltla tka brushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
Aedes CHICAGO’ CLEVELAND* DETROIT* MILWAUKEE* NEW YORK* PITTSBURGH 


U.S. PAT. 
2,181,067 
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dancunces is nem Une 
of 
PRECISION-MADE 


STEEL 
PIPE 
PLUGS 


Accurate... High Strength . . . Economical! 
Tourek’s new line of standard countersunk pipe plugs 
gives you the favorable physical characteristics of 
specially selected steel in combination with precision 
automatic screw machine production — resulting in the 
highest quality at costs which are competitive to old 
style plugs. 

Standard stock sizes, available with National Pipe or 
Dry-Seal threads are: %", %", 44", %4" and 1". 


Tourek pipe plugs are available on special order in alloy 
steels, aluminum or brass in sizes up to 2%" diameter. 





100 amp. contactor illustrated ters Contactors 


Send today for literature which gives complete specifications. 


J. J. TOUREK MFG. CO. 
4701 W. 16th St., Chicago 50, Ill. 


TOUREK 





Stam ped-steel, welded construction 
assures extra strength. 








Light-weight, fast-moving parts pro- 
vide quick operation. No die-cast parts 








Li JOINTS 


MAKERS OF QUALITY 
SCREW MACHINE PRODUCTS 


Self-lubricating, porous-bronze 
bearings. 














Extra-wide, heavy-duty contacts (%”). 





PUT A MERCURY CLUTCH ON THE JOB 





Compact design ... lessens required 
mounting space. 





Lift-off arc shields for quick contact 
inspection. 





Standard electrical interlock has n.o. 
and n.c. contacts - electrically separate 





EASY 
STARTING 
FOR 
MOTORS & 


Make these ten, top-priority features the guideposts in select- 
ing A-C Contactors. You'll find Euclid Electric Contactors ENGINES 
thrive on comparison because only Euclid offers all ten. Plus 
sound design, plus precision workmanship, plus 27 years of 


experience that make E.E. the leader in motor-control A Mercury Clutch provides smooth, safe starting for any 
electric motor from 4 H.P. up to 25 H.P. By ——- the 


Stainless-steel springs on both main 
and auxiliary contacts. 





Arc-centering design... assures 
longer arc-shield life. 


eo @ nu Bi eqli®iWwini a 





Unusually high rupturing capacity. 
Highly efficient blow-out system. 


s 








NINN SNINENININESNIN 





t . 
“Way wo application of the load until the motor has achieved full 
Ask your E.E. Representative for more speed, a Mercury Clutch prevents overloading of the circuit 
information, or write: and eliminates Gre hazards. With a Mercury Clutch on the 


job there is no danger of burned-out wiring, blown fuses, 
| flickering lights, etc. On gasoline engines a Mercury Clutch 
Pies starting and idling. Write for information. 


JFEMFEY The Euclid Electric & Mfg. co. vari 


MADISON, OHIO 
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... IDENTICAL TO 0.001" 


Modern mass production methods of the 
BB Pen Company of Hollywood, Cali- 
fornia, require ink cartridges held with- 
in strict dimensional tolerances: plus 
0.0015” minus 0.0000” O.D.; plus 0.001” 
minus 0.000” I.D. Precision Tube Com- 
pany has already supplied 44,261,000 
brass tubes for these cartridges which, 
if laid end to end, would stretch from 
Philadelphia, Penna., to Phoenix, Ariz., 
and every one identical within the spec- 
ified tolerances. 


This Parade of Precision is possible 
only through highly specialized quality 
control—the same control used for the 
sizes, shapes, alloys, and finishes you 
specify. Contact Precision when you 
need non-ferrous tubing from 0.500” 
O.D. to 0.010” O.D. ... wall thicknesses 
down to 0.0015”. 



































When Precision Counts... 
Count On Precision 








malitclel-iielallo man er 


PRECISION)--.. TUBE CO. 


3824-26 TERRACE STREET aaa PHILADELPHIA 28, PA 
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of High Grade 
ROLLER 
BEARING 


Universal ‘ 


... with the 
He) Mae) yi 
of Stamped Yoke 


Construction! 





Your high grade machines deserve MECHANICS 
Roller Bearing UNIVERSAL JOINTS high quality. 
And now you can benefit from the protection and 
convenience of ‘“‘once-a-season” or “‘lifetime’’ 
lubricated roller bearing universal joints — and 
still have the economy of stamped yoke construc- 
tion. Let our engineers show you how this new 
MECHANICS Roller Bearing UNIVERSAL 
JOINTS development will give your machines 


competitive advantages. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 


Borg-Warner BW 


2032 Harrison Avenue 
Rockford, Illinois 


MECHANICS 
Roller Bearing 





UNIVERSAL JOINTS 


For Cars - Trucks - Busses and Industrial Equipment 
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—. Solid Steel Collars, functionally proportioned 
throughou precision-machined so faces run perfectly true ao: 
are Seoutifuliy polished all over . . . yet they cost less than 
common cast iron collars. 3’ bore and Caaller are made from 
Solid Bar Stock. To — sure the collar won't shift on the shoft, 
t are fitted with the famous “UNBRAKO” Knurled Point Self- 
Locking Socket Set Screw—the set screw that won't shake loose 
when once tightened. “HALLOWELL” ...a “buy word” in shaft 
collars . . . available in a full range of sizes for 


IMMEDIATE DELIVERY 


Write for name and address of your necrest “‘HALLOWELL” and 
““UNBRAKO" Industrial Distributors. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA BOX 102 
CHICAGO - DETROIT - ST. LOUIS - SAN FRANCISCO 











FEED SCREWS 


FOR EVERY PURPOSE 


_@ TOUGH e CORROSION-RESISTANT 
_@ ABRASION-RESISTANT e SMOOTH 


STREAMLINED, HOMOGENEOUS STEEL CASTINGS 


COST LESS! 


We definitely guarantee deliveries on time. 


We can handle emergency orders. 


CALUMET STEEL CASTINGS CORP. 
1636 SUMMER ST. « HAMMOND, IND. 
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ye J] - “No , 7 
Wichita City Library 


USE "O” RING SEALS 


(The modern packing method) | 
for SIMPLICITY - RELIABILITY - LOW COST - SPACE SAVINGS 





2 “O” RING SEALS 





NEW IMPROVED DESIGN 
(Weight 4 oz.) 






FLAT RUBBER SEAT ~ OLDER DESIGN 


(Weight 12 oz.) 





@ Investigate 
“O” Ring Seals. 
Consult the 
“O” Ring 
specialists. 
Send for our 
“O” Ring 
Handbook. 

It’s free. 


This new Cross Check Tee which is a part of 
an Automatic Gas Regulator made by THE 
WEATHERHEAD COMPANY of Cleveland, 
Ohio uses two “O” Rings as the seats for a 
stainless steel ball. 


Note the small compact design. The new 
tee has the same rated gas flow as the older 
type tee shown below. (The photographs are 
in correct proportion.) The ‘‘O”’ Rings seal the 
ball under the slightest differential pressures. 
The unit is noiseless and shuts off perfectly 
when the gas line is disconnected from either 
side of the tee. The unit is not only smaller 
but much cheaper to manufacture. 


These tees are used on propane-butane 
liquefied petroleum gas. Special synthetic 
rubber compounds have been developed for 
this service which insure long life and trouble- 
free service. 


PRP Field Engineers will welcome the op- 
portunity of discussing possible applications 


of ‘‘O" Ring Seals to your products now in 
design or in production. 


PLASTIC and RUBBER 


gue Products, inc. = 
Box 431, Dayton 1, Ohio 
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LEIMAN BROS. ‘wou VACUUM PUMPS 


A Tag Stringer 
Machine 
or Whatever 
You Have 


Operate on 
Automatic 


Machines 






Down Go Costs 
Up Go Profits! 


Submit your problem fo us. 
162 CHRISTIE ST. 
LEIMAN BROS. INC. scwaews.w: 


Yor HIGHEST ELECTRICAL 
& MECHANICAL Exfteceucy/ 













specialization 
is the answer 


Yes, experienced specialization on producing not the most gears, 
but better gears . . . accurate, dependable, uniform . . . cut exactly 
to your particular specifications. Whether your order is for a few 
hundred or many thousands . . . standard or special . . . Abart’s 
modern, highly developed production methods will give a degree 
of craftsmanship which is unsurpassed . . yet the cost will be Very 


moderate. NO STOCKS. Put your gear problem in the hands of spe- 
cialists—Put It To Abart. 







P-2406-CCT 
Plug —- with cable 
clamp in top. 


SPUR 
WORM 
BEVEL 

. WORM WHEELS 
HELICAL 
& SPIRAL 
SPROCKETS 








Send B/P, Sample or Specification for Prompt 
Quotation—No Obligation, of Course. 


I Abani: MACHINE CO 





HOWARD B. JONES DIVISION 





1026 SOUTH HOMAN AVE. fa'iia vere, 24, ILL. 4821 W. 16th St., Chicago 50, Ill. 
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IA MLZIMG ; 


FOR LOW CARBON STEELS 


MComuzZtHg 


FoR STAINLESS STEELS 








may hold the answer to 
your surface hardening 





pr oblems MALCOMIZING gives stainless steels a case that 
ranges in depth from .005” to .015”. Hardness 


In this bulletin—yours for the asking—there’s a 
compactly-told story on two modern surface hard- 
ening methods—Chapmanizing and Malcomizing. 
Both are important to anyone interested in longer- 
wearing parts. 


CHAPMANIZING produces an alloy-like A) 1We 
case (from .002” to .035” in depth) on low maeueon Corry 
carbon steels in only 1 to 4 hours. It’s a .. 
tough, ductile case that will not chip or 
check. And it’s ready for use with minimum 
finish grinding, for the surface comes out 
silver-clean. 


Metallurgical Sales Division of 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASS. 


an 
3) 
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approximates 1000 Vickers Brinell. Finish grind- 
ing or lapping is possible, for maximum hardness 
is slightly below the surface. 

If you would like the full story on these two 
widely used hardening processes, just fill in and 
mail the coupon. 


Metallurgical Sales Division of 
The Chapman Valve Manufacturing Co. 
Indian Orchard, Massachusetts 

Please send me your booklet on CHAPMAN 
PROCESSES and the name cf the nearest commer- 
cial heat treater who can Chapmanize (] Mal- 
comize (_] for me. 


cya Speyer shy terete vi py lee 
IS 586 K.c-w 5 wes cad ek aed ee 
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AVOID VERBAL ORDERS ~ 


TO: Advertising Dept. 


The attached scratchboard 
drawing is good == but you 
Still don't show the detail 


and precision that we build 


into these gears. 











INDIANA GEAR WORKS 
INDIANAPOLIS 7, INDUANA 
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mint es) se 
SPEED CHANGERS 


(ACTUAL SIZE!) 


OVER 500 DIFFERENT 
STANDARD RATIOS! 


@ Only 1.050” diameter; a lengths 
from 3 3/16” to 4 13/ 

@ Ratios from 10:9 to 3, 35 75: 1 standard! 
Higher ratios available promptly. 

@ Transmit power either way up to 
100:1 ratios! 

@ Concentric, ball-bearing input and 
output shafts; hardened steel spur 
gears; permanent lubrication. 

e SPEEDS up to 20,000 RPM on out- 
put shafc. 

* TORQUES to 2 Ib.-in. on low speed 
shaft. 


METRON INSTRUMENT COMPANY 


442 Lincoln Street e Denver 9, Colorado 


MAKERS OF INSTRUMENTS 
FOR PRECISION MEASUREMENT 








“COMMERCIAL 


BASIC PARTS 


FOR 


Ler ( onditicning ai Meating 
EQUIPMENT 


FAN HOUSINGS 
OIL BURNER TANK HEADS 
OIL BURNER TANK SUPPORT LUGS 
HOT AIR FURNACE HEADS 
HOT AIR HAT PIPES 
HOT AIR CRESCENT HEADS 
WATER HEATER TOPS 
WATER HEATER LEGS 
RANGE BOILER HEADS AND BOTTOMS 
TANK HEADS 


Write for Literature 


THE COMMERCIAL SHEARING 
pb STAMPING COME 


OUNGSTOWN OH | U.S.A 
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DO You USE VFA ydecdect 7 


..for large volume hydraulic Systems 


HYDRECO V8 SERIES 






» oti? " 
Actes tee ‘y 
ryt: { 
Pieg WE Shy we ee 
RP Lag 


80 GPM CAPACITY 


at 1000 P.S.I. recommended 
operating pressure... 


® HYDRECO V8 Series Control Valves are the 
answer for large volume hydraulic control sys- 
tems that require precision control. Models are 
available for controlling one to three single or 
double-acting plungers. 




















Three plunger V8 Series HYDRECO Valves provide fast and accurate 
hydraulic control of cutting blade and conveyor belt on this Euclid BV Loader, 
manufactured by the Euclid Road Machinery Company, Cleveland, Ohio. 


ee of V8 Series Here is a big job, easily handled by HYDRECO V8 Series Valves. 


HYDRECO Valve and V8 Series Valves have ample capacity to handle the large volume of oil 
HYDRECO Pump on required in this hydraulic control system, and at the same time provide the 
Euclid Model BV Loader. precision necessary in the adjustments of the cutting blade for angle and 


depth of cut. Instant contro] of belt movement is also provided. 


Write to 3 wality in design... vality in product 


| HYDRAULIC EQUIPMENT COMPANY 


1106 EAST 222nd STREET «+ CLEVELAND 17, OHIO 
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tHe riGHt BALL 


Let Strom Help You 


Not only in precision ball bearings, 
but in countless other places, Strom 
has found that the right ball will 
do the job better. Maybe your 
problem can be solved with the 
use of the proper ball. Why not 
take it up with Strom. 

Strom has been making precision 
metal balls for over 25 years for 
all industry and can be a big help 
to you in selecting the right ball 
for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uni’ rmity, 
and dependable physica: _uaality, 
there’s not a better ball made. 

















Get the Jump on 
Competition with 
agar 
El ((9 = Ie 
§ ‘Sa 4 
hie DY 
a ae Machine 
“~*~ OVER-CENTER ere 
ON YOUR MOST TROUBLESOME BEARING ral :£ORG @ xed ahr 


and be convinced CLUTCHES 














The success of Moccasin Bushings’ efficiency lies in 

their unique lubrication principle. Oil is drawn from 

@ reservoir in the bearing housing and is distributed 

by capillary action in a continuous, unbroken film 
| 


~ « 


over the entire bearing surface. Drippage and seep- 
age of oil is entirely eliminated, and under ordinary 
circumstances they require attention only two to four 
times a year—just try one on your most troublesome 

. Guaranteed for satisfactory service. Write 
for folder No. 428 showing nine other styles of 
bushings. 


MOCCASIN BUSHING COMPANY 


Chattanooga . Tennessée 
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this “taper-hardened” tooth 
bends before it breaks 








Taper-Hardened Case-Hardened 
Tooth Section Tooth Section 
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you can 6E SURE.. te its 


Westinghouse 





The taper-hardened tooth above bent under the same 
force that snapped the case-hardened tooth. Yet a test 
will show wearing surfaces of nearly equal hardness. 

The cross sections at the left show why taper- 
hardened gears have resilience and life under their hard 
surfaces—why they last longer in punishing service— 
why they “roll with the punch”. Notice the graduated 
hardness in the taper-hardened tooth—blending down 
the scale from maximum hardness at the surface to 
toughness at the ductile core. Compare it with the thin, 
brittle, shell-like hardness of the case-hardened tooth 
in which there is no give, no bend. 

No wonder “taper-hardened” BP gear steel makes 
gears last so long. 

For complete information on taper-hardening, write 
for free copy of “BP Gear Steel” B-4395, Westinghouse 
Electric Corp., Dept. 49, P.O. Box 868, Pittsburgh, Pa. 

J-07276 


€ GEARED DRIVES 
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CUT PRODUCTION 
COSTS... SIMPLIFY 
DESIGN 


This compact hydraulic cylinder is only one of the out- 
standing examples of how LINEAR “O” rings have re- 
duced production costs through simplification of design 
and installation methods. 


Thousands of installations in every field of industry have 
been effectively redesigned to use LINEAR “O”’ rings for 
sealing over a wide range of pressures and temperatures. 
Special assembly tools are unnecessary and no critical 
gland adjustments need be made! And LINEAR “‘O”’ rings 
not only seal pressures in both directions but have low 
running friction on moving parts. 


Compounded of natural or synthetic rubber for nearly 
every condition, LINEAR “‘O” rings are also available 
moulded of Kel-F or Silicone to resist the actions of vig- 
orous oxidizing materials over a wide temperature range. 


For your individual packing design or 
application, CALL Linear. Af Linear 
rigid supervision guarantees results. 

The use of ‘O" Rings in certain packing structures is covered by Christensen Pat. No. 2,180,792 under which 


we have paid the royalty for the installation of our rings in these structures so that the royalty is included in 
the purchase price of the “O” Ring. 


4 Ste’ hall P 
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connected to high 












NORMALLY OPEN 
F NORMALLY CLOSED 
DIRECTIONAL FLOW 


| The new 3-way Skinner 
) Diaphragm Type Valves 
ep full 34” orifice and 
fee 34" of 14” N.P.T. ports. 

All aad cewiad parts are brass or 
stainless steel. Soft synthetic inserts pre- 
vent leakage— pilot is spring loaded for 
positive action—diaphragm is tough 
coated nylon fabric for long life—valve 
weighs 3% lbs.— maximum power con- 
sumption, 10 watts. Designed for continu- 
ous or intermittent duty with petroleum 
oils, kerosene, gasoline, water, air and 
inert gases from 20 to 150 p.s.i. Small 
in size—large in capacity. 


Shéuner ELECTRIC VALVE DIV. 


THE SKINNER CHUCK COMPANY 
133 Belden Ave., Norwalk, Conn. 


Write today for 
new free Bulletin 
No. 493 giving 
complete data on 
models and prices. 








De Laval-IMO 
lubrication and 
governor oil 
pump direct 


speed turbine 
shaft. 








Pumps oil at 5800 rpm 


De Laval-IMO pumps can be direct con- 
nected to high speed shafts. No space 
consuming gear reductions are necessary. 
Pump capacity is high compared to its 
size and weight. 

Investigate the IMO if you need a de- 
pendable, high speed, pulsation-free pump 
for lubricating oils, fuel oils, hydraulic 
control fluids or viscous liquids. 


Ask for Catalog L-21NT 
1-154D 


IMO PUMP DIVISION o 


DE LAVAL STEAM TURBINE C0 


RENTON 2, NEW JERSEY 


| MOVE O}L 
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Cast Bronze is the most versatile, most 

adaptable bearing material available. 

With the facilities of the Bunting Foundry 

and Machine Shop plus Bunting Engineering, 

unusual bearing designs become possible. 

The Bunting Brass & Bronze Company, Toledo 
9, Ohio. Branches in Principal Cities. 


PRECIS!ON 


BRONZE BARS 





BRONZE BEARINGS @© BUSHINGS 








MACHINE DESIGN—September, 1949 








Our engineers will solve your chucking 
\ problems with Logan special chucks, 
mandrels and collet chucks. No obliga- 









tion. 


SAVES 


@TIME 
@ EFFORT 
® MOTION 


LOGANSPORT MACHINE CO. INC. khan 


-»--WITH OPEN OR 









CLOSED CENTER 














® 32 years’ engineering know-how ® Completely equipped 
plant © Satisfaction assured © Complete range of standard 
types ® Extra factors of strength and durability © Accurate, 
dependable service . 


For your complete air and hydraulic chucking systems, 
Logan offers an extensive line of rotating cylinders, control 
valves, accessories, hydraulic power units and Collet Grip 
tube fittings. 












FREE CATALOGS 
Write for catalog No- 70, Section 1, on Logan 
oir and hydraulic-operated chucks; catalogs 
Nos. 90 and 91 on air valves and cylinders. 











FLUID POWER SPECIALISTS SINCE 1916 








SPECIFY 
alliance motors 
for 






















Business Machines Vending Machines 


Controls Radio & television 
Heating Appliances tuning 
Turntables Other appliances 


Mass production of small motors for mass 
markets at low cost—that’s the job at Alliance! 


Alliance motors rated from less than 1/400 
h.p. on up to 1/25 h.p. are made semi-open, 
and fully enclosed. Some are uni-directional 
and others are reversible. Motors are designed 
for both continuous and intermittent duty loads. 
Covering a wide range of standard AC volt- 
ages and frequencies, Alliance offers motors 
of varied types with operating characteristics 
to fit the specific needs of small loads. Indi- 
vidual changes in design are available where 
quantity warrants. 


r.p.m, 





Write for catalog and specifications 
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Small Load Jobs! 4-pole shaded pole FOR 
Fans Toys iss0cpm is oe YOUR 





ALLIANCE MANUFACTURING COMPANY ¢ ALLIANCE, OHIO 
Expert Department: 401 Broadway, New York 13, N. Y., U. S$. A. 










SAFETY 


By selecting Cash- 

Acme valves for im- 

cagheres Fame you will 
justifying your own 

Industrial safety is not inte aie ai Seipenel- 

automatic, but our bility for human life 

Automatic Valves offer and property in your 

you the fruits of 25 plant. 

years’ sucessful expe- 

rience in designing and 





oo dre cost MODELA A manufacturing valves. 

low blasiiicns 6-pole monn gH vo 

Low magnetic field 500 10 1050 p.m. 

Coot renin 4 CASH-ACME 
Cool running— quiet <n ms 

cpu eubeaanes 2-pole shaded pole t t ° 

oath ae is utomatic Valves 





AW.CASH VALVE MANUFACTURING CORPORATION 








6613 EAST WABASH AVENUE DECATUR, ILLINOIS, U. $. A. 
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“It's know-how and 
our ability to 
davent things” 





Dia you ever stop to think that 
there never has been—and probably 
never will be—another country just 
like America, or as strong as Amer- 
ica? And have you ever noticed that 
—even here—there is seldom agree- 
ment as to why America is strong? 
What is the answer? 


The answer seems to be that 70 one 
quality ever completely describes or 
defines America. We’re strong be- 
cause we enjoy the most unique 


Approved for the 
PUBLIC POLICY COMMITTEE 
of the Advertising Council 
by 
EVANS CLARK, 
Executive Director, Twentieth Century Fund 


BORIS SHISHKIN, 
Economist, American Federation of Labor 


PAUL G. HOFFMAN, 
Formerly President, Studebaker Corp. 


Published in the Public Interest by: 


MACHINE DESICH 
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“It's our right to 
choose the work 
we like” 


combination of qualities that keep a 
nation strong and productive of any 
country on earth. 

But we have only just begun. We 
still have our faults which we'll have 
to correct. We still have sharp ups 
and downs in prices and jobs. Yet our 
system has brought more benefits to 
more people than any other system 
ever devised. 

We can overcome these faults, go 
on to greater heights—if we all pull 


FREE 


Send for this 
valuable booklet 
today! 


Approved by representatives of 
Management, Labor and the Public 


In words and picture, it tells you 


¢ How our U.S. Economic System 
started ¢ Why Americans enjoy the 


Name 


SSSSSSSSSSSSSSSSSESSSSSSHSSSSSSSSHSSSSSSSSSSSESSESSSSESSSHSSSESSHSHESHESSHESSESESEHSEEEEEEEE 








HAVE THEY CAUGHT THE SECRET OF 
AMERICA’S GREATNESS? 


Yes, each one is right 
about the U.S. Way... 


but only partly right at best! 


together to produce more and more 
for every hour we work. Teamwork 
to produce better has usually brought 
us higher wages, shorter hours, better 
quality and more happiness for every- 
one. 

The U. S. Way can mean a better 
way of life for all of us. Guard it— 
improve it. It’s your future. 


THE BETTER WE PRODUCE 
THE BETTER WE LIVE 


world’s highest standard of living 
Why we take progress for granted ¢ 
How mass production began ¢ How 
we have been able to raise wages and 
shorten working hours ¢ Why more 
Americans have jobs than ever before 
e Why the mainspring of our system is 
productivity ¢ How a still better living 
can be had for all. 


MAIL THE COUPON to Public Policy 
Committee, The Advertising Council, 
Inc., 25 West 45th Street, New York 19, 
New York. 





Address 





Occupation 





SOSSSSSSSSSESSSSESSSSSSSESESSSSSSSSSSSSESSHESSSSESSSESSSSESSESHESHESESSSESSSSESESSOSESCESESCEOESE 
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| Experiment in Space 


with time tested components... 
| High speed movements... 
extreme temperature ranges .. . 
severe shock characteristics 
Design engineers are profitably investigating 
the possibilities offered by 
miniature ball bearings for such applications 
If you are concerned with these problems 
our catalog will interest you 





























YOUR 


“SPECIAL BUSHINGS” 


MAY BE OUR REGULAR 








OVER 80,000 NOW IN STOCK 


There are important advantages in STO C K ITE M S 


bringing your sprocket requirements 
to Cullman Wheel. Chief among 
these is the fact that in fifty-five years 
of specialization in the design and 
manufacture of sprockets and 
kindred power transmission parts, 
has built up the amazing total of 
over eighty thousand sprockets in 
stock. Invariably your requirements 
can be met quickly from this great 
sprocket and chain inventory. 
This always brings the cost down. 
Quick delivery is also available 
at Cullman on special made to order 
sprockets. Send your blue prints 
for recommendations and estimates. 





Send today for informative catalog 


Arce Fadustria ES ompany 
CULLMAN WHEEL COMPANY Mi area Sire 


1336 ALTGELD STREET*CHICAGO 14, ILLINOIS 
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RouTING 
SLIPS... 


wahone? » 


T m Julien > 


R. C. 


fanmerst? 


pineer ing 
Library 





make MACHINE DESICN available to 


additional Design Engineers... 


@ Hundreds of engineering departments 
are using routing slips to make MACHINE 
DESIGN systematically ‘available to their 
design engineers. 


These convenient slips are gummed on 
the back so that they can readily be af- 
fixed to the front cover of MACHINE 
DESIGN when it arrives each month. 


If you would like a free supply, fill in 
the names and titles of your readers in or- 


der of routing on the coupon below. We 


will prepare them and send them to you 
promptly. 


MTTIIIIIIIIiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiitiiiiiiiii iii 










































: FREE MACHINE DESIGN, Readers’ Service Dept., Penton Building, Cleveland 13, Ohio 

: patie ni Please send a supply of routing slips (free of charge) imprinted as follows: 

: 6. 

: SIMPLY Name and Title Name and Title 

: 2. 7. 

: FILL IN THIS Name and Title Name and Title 

: 3. 8. 

: BLANK Name and Title Name and Title 

: 4. 

: TO GET YOUR Name and Title 

: 5. Return to: 

. SUPPLY Name and Title 

er re, pe ee MAMIE 52. HAR aR AAI... 
: Oe ee eke... atawambiehs oce6'een Kmtnls og Cdutnnswn kd 6 ieee se DER apie spans 5 56 Sia Sok ae bg RCE PERS. ok b.0 
ae ERE Pr OG ELT OC e eae I B ON ie | sundipdinideiak barat, Sov. 00 
a 


SS TETTITIIIIIILIITIIiriiiiiiiiiiiiei iii iii 
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Gear drive on SPERRY 
HYDRAULIC REMOTE CONTROL 


will amplify or reduce 55° operating arc* 





Putting gears or pulleys on 
receiver shaft of Sperry Hy- 
draulic Remote Control per- 
mits great variation of its 
effective operating arc. This 
makes possible more accurate 
control of valves, indicators 
and similar equipment. 
Torque output depends on 
gear ratios employed. 


Sperry Hydraulic Remote 
Control provides accuracy to 





NO TEA CUP 


There is enough bronze 
being poured here for a 
hundred centrifugal cast- 
ings—or maybe not en- 
ough for one! 


We offer centrifugal 
castings from 2” length 
by 3” O. D. all the way up 
to 328” length by 54” O. 
D. (world’s largest). We 
make your size. 


All our castings—from 
the pigmies to the giants 
—have these characteris- 
tics in common .. . den- 
sity, uniformity, and free- 
dom from porosity. 


When ordering centrif- 


ugal castings, specify 
“Chief Sandusky”. 


DUSK Y 


5 


V/, of 1°. It is moisture-and- 
dust-resistant. Automatic syn- 
chronizing valve compensates 
for volumetric changes in 
fluid due to temperature 
change. 

For all the facts on Sperry 
Hydraulic Remote Control, 
write today for Bulletin 


2001-T-9. 


*Gears are not supplied with 
controls. 





P 


ON THE JOB—Pouring 
a “Chief Sandusky” 
Centrifugal Casting. 


/ 


ANDUSKY FOUNDRY 


AND MACHINE CO 





You Can 


PUMP 










IT 


with 1 


| VIKING ROTARY PUMPS 







é 


The pump that moves any clean liquid regardless 
of viscosity . . . that is the Viking Rotary Pump. 


Its “Gear within a Gear—2 moving parts” principle 
gives you this service. Its rugged construction, 
without small intricate parts, springs, gadgets, 
etc. assure long, dependable life. 


Viking rotary pumps are engineered for the job 

. . to do the work assigned 
them. Ask for free folder 49SH 
today. Recommendations glad- 
ly given without obligation. 












—— 
Pump Company 
@fzte lela mel its 


lowa 


iking 











Just Published 




















Analytical 
Mechanics of 


Gears 
By Earl Buckingham 


Professor of Mechanical Engineering, 
M.1. T. 


546 pages ° 6x9 ° $10.00 


RITTEN by an acknowleged authority in the field, 

this book covers every phase of the uniform trans- 
mission of motion and power by means of gears of all 
types. It covers the nature of the action—the forms 
of the teeth—the influence and nature of fraction—the 
conditions that influence the intensity of dynamic 
loads—the strength of the gear teeth—and the resis- 
tance to wear of various combinations of materials. 

It is a book that will help you design more effective 
gears for any purpose. It includes spur and helical 
gears on parallel shafts, bevel and spiral bevel gears on 
intersecting shafts, and spiral, worm and hypoid gears 
on non-parallel and non-intersecting shafts. It pro- 
vides a complete outline of the fundamental relation- 
ships that form the foundation of the design of all 
types of gears. 


Order from: 
Book Dept., Penton Publishing Company, 
Penton Building, Cleveland 13, Ohio 
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-torwn 


—because they are mass produced along 
with engines by the thousands for tough 
tractor service. Users benefit from these 
savings, as well as interchangeability of 
parts and other advantages of mass 
production. 

There are further savings in getting 
exactly the power needed. Any power re- 
quirement can be filled economically with 
the five sizes of A-C Power Units—15 to 
110 b. hp. They can be used singly or two 
or more together. 


Get all the facts on rugged, high-torque A-C Engines 
for dependable, low-cost power. Our power engineers will 
gladly help select the correct unit for your needs. 


IF you have a relay problem 


requiring low cost, small size 
and dependable performance... 





...take a eal at R-B-M feel 
Purpose AC and DC Relays 


WRITE FOR BULLETIN AND PRICE LIST 


Dept. H-9, R-B-M DIVISION OF ESSEX WIRE CORP. 
Logansport, Indiana 
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Mass Production makes Allis-Chalmers Power Units 
cost less to buy and to service. 





-to use 


A-C Power Units run inexpensively on gaso- 
line, low-grade fuel, natural gas or butane. 
Their “‘tractor service’? stamina keeps them 
on the job during critical work periods— 
avoids loss of valuable time due to shut- 
downs, helps build product acceptance and 
good will. Service facilities are nation-wide. 


ALLIS-CHALMERS 


RACTOR DIVISION MILWAUKEE 1, U.S.A. 





DO YOU HAVE 
PROBLEMS-? 


of plant maintenance or design relating to 
connection of moving or vibrating parts. .. . 
short life and high replacement costs of non- 
metallic liquid and gas lines . . . bending pipe 
around abstructions . . . reaching hard-to-get 
at places for cleaning and ventilating . . . con- 
veying steam, oils, gases, compressed air, chem- 
icals, light solids. . . 


ATLANTIC METAL HOSE 
WILL SOLVE THEM 


with seamless or interlocking flexible metal- 
lic hose for every known application. Made of 
bronze, steel or stainless steel as required. 14”- 
36” I.D. inclusive. Standard or special couplings, 
flanges, nipples, fittings. And Atlantic engineer- 
ing will help you solve new problems with hose 
built to your specifications. 


WRITE FOR OUR LATEST 
DEVELOPMENT BULLETINS 


They may supply the answer. 


ATLANTIC METAL HOSE CO. 


118 West 64th Street, New York 23, N. Y. 
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Industry has learned that it - on 
costs so little and saves so * HELICAL 
much to KNOW that with * SPLINE 
CINCINNATI Gears, . oe 
Good Gears Only, they * INTERNAL 
have the right gear for * =ZEROL* 
the job. * CONIFLEX’ 
* SPIRAL 
Each Cincinnati Gear con- * ibe | 
tributes its share to a 
longer service life . . . in- * 


creased production in as- 
sembly, and outstanding 
performance. Little won- 
der that so many users 
of gears insist on CINCIN- 
NATI Gears, Good Gears 
Only. 











*REG. U. S. PAT, OFFICE 








GEAR 


Jd Gear ©) 


THE CINCINNATI 


Crear Cox 


ster Pike and Mariemont Ave 


COMPANY 





* Cincinnati 27, Ohio 


W or 

















FOR AN ALL STAR TEAM! 
Ww 


Single cyl. 
6 to 9 hp. 










Single cyl. 
2 to 6 hp. 


V-type 4-cyl. 
15 to 30 hp. 








40.2% of All Carburetor Type Engines Built in 1947, 
2 to 30 hp. Were WISCONSIN 2:.°.027ENGINES! | 


And here’s the ALL STAR lineup . . . released in an 
official bulletin of the Bureau of Census, U. S. Dept., 
of Commerce, April 22, 1949. 

In 1947, Wisconsin Motors built 51.7% of the engines 
in the 2 to 5 hp. range . . . in the 5 to 9 hp. range, 
36.4% ... 71.6% in the 15 to 22 hp. range . . . and 
in the 25 to 40 hp. range, 14.7%. Averaged together, 
40.2% of the engines in the 2 to 30 hp. range were 
Wisconsins — excluding automotive, aircraft and out- 
board marine engines, and engines for use as original 
equipment by various manufacturers. 

These figures sum up the confidence of equipment 
builders and users who are the final judges in choosing 
superior engines where it counts most . . . on the job 
delivering the goods. 


WISCONSIN MOTOR CORPORATION 
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ENGINEERS 


AVAILABLE OR WANTED 














WANTED: Graduate mechanical engineers with several 
years experience in the design and development of power 
cranes, shovels and draglines or closely related fields of 
heavy machinery. Write detailed outline of experience, edu- 
cation, present wages. personal data and enclose a picture 
to the Personnel Director, Link-Belt Speeder Corporation. 
Cedar Rapids, Iowa. Personal interviews will be ar- 
ranged following receipt and review of the application in- 
formation. 


WANTED: Engineering sales representative. We are a medi- 
um size, well established manufacturer of enclosed gear 
drives and other mechanical power transmission products. 
We offer an excellent opportunity for a graduate mechan- 
ical engineer, about 35 years of age, with several years ex- 
perience in sales of related industrial equipment or indus- 
trial lubrication engineering. Territories open in Eastern 
Pennsylvania, West Virginia, Ohio and Missouri. Full de- 
tails will be kept in strict confidence. Address Box 652 MA- 
CHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


WANTED: Graduate engineer: age 30-35 preferred, with ex- 
perience in design of heavy machinery. Capable of design- 
ing frames, gearing for high torque at low speed and evalu- 
ating deflections and stresses in machine members. Oppor- 
tunity exists for rapid advancement to position of Chief En- 
gineer. It is urgent we fill vacancy on our permanent staff. 
Location, central New Jersey. Our employees are advised 
of this advertisement. In reply give education, experience, 
references and last salary received. Address Box 654, MA- 
CHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


AVAILABLE: Graduate mechanical engineer, 39 as chief 
engineer or project engineer in field of automatic machinery. 
packaging machinery, hydraulic and electric, also sales. 
Eighteen years experience. Employed at present. Desires 
change. Address Box 653, MACHINE DESIGN, Penton Bldg.. 
Cleveland 13, Ohio 


WANTED: Chief inspector for motor manufacturer: Minimum 
10 years supervising experience. Give full work history. Ad- 
a amg 655, MACHINE DESIGN, Penton Bldg., Cleveland 
13, io. 


WANTED: Experienced man for assistant to factory manager. 

Strong machine shop and cost reduction background. Ad- 

by a 656. MACHINE DESIGN, Penton Bldg., Cleveland 
’ oo. 
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NOW READY FOR DELIVERY 


PRODUCTION PROCESSES 


Their Influence on Design 


Much has been done to effect cost re- 
ductions through the development of im- 
proved production processes. But the great- 
est savings are those effected before pro- 
duction begins. These pre-production savings © 
can be brought about only through the ef- 
forts of designers whose work reflects a keen 
appreciation of the character, scope, cap- 
abilities and limitations of the process of 
production involved. 

The problem, however, is how to get such 
an overall understanding. Few designers or 
students of design have ready access to in- 
timate on-the-scene study of processes, and 
even those who have a background of shop 
experience have not worked with all the 
processes. 

This new book by Roger W. Bolz fills 
this great need for an overall understanding 
of the various production processes and their 
influence on design. Each chapter of this 
568-page volume deals in practical, down- 
to-earth language with a single production 
process. And every process treated has been 
approached in a similar manner to permit 
vou to make a broad, fair analysis of each 
from the same design vantage point. 

Thirty-six different production processes 
are described. The machines employed in 
every process are discussed, including data 
on the range of work they can handle, their 
production rates, and significant features 
of their design and construction. 

It shows you how to design parts to per- 
mit optimum-speed, how to get low-cost 
production of parts via the process, what 
materials are suited to fabrication by the 
process and the quality and accuracy of 


the surface finishes produced along with 
practical tolerances which can be held. 
COMPLETELY NEW 

Production Processes . . . Their Influence 
on Design is based upon the series of ar- 
ticles which appeared in Machine Design 
Magazine up to September, 1948. Every chap- 
ter has been entirely rewritten, expanded 
and revised to include all the pertinent 
factors not possible to cover in a magazine 
article. For instance, the chapter on Broach- 
ing alone is 3 times as long in the book 
as it was in the original Machine Design 
article. New chapters which have been add- 
ed contain completely new introductory ma- 
terial on designing for production, rules 
to be followed generally, and examples of 
savings possible by designing for a specific 
process. 

Production Processes . . . Their Influence 
on Design should be in the technical library 
of every design engineer. Use the conven- 
ient coupon below to order your copy today! 


Free Ten Days Trial 


You may decide for vourself that “Produc- 
tion Processes . . . Their Influence on De- 
sign” is the most comprehensive and usable 
hook on the subject today. Just fill in the 
convenient coupon below—it will bring you 
a copv by return mail. If after ten days you 
keep the hook, send us $10.00 nlus postage, 
or return the book in good condition. If you 
prefer a copy C.0.D., postal charges will be 
added. Orders accompanied by payment in 
full will be sent postpaid. 


Published by The Penton Publishing Company, Penton Building, Cleveland 13, Ohio 

















Handsomely clothbound and stamped in gold. 
by 10 inches. Thoroughly covers the following. . . 


MASS PRODUCTION AND DESIGN 


1. 
» I 


METAL REMOVAL 32. 


METAL FORMING 
. Metal Spinning 
. Brake Forming 
. Roll Forming 


24. Section Contour Forming 
26. Deep’ Drawi 
. p Drawing : 
27. Rotary Swaging Signed ... 
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make it flexible 
| and pressureproof 


Are you plagued with piping that must move, that vibrates, 
or has connections that are out of alignment? 








Whether it carries fluids, gases, semisolids or steam, there’s a 
type of American Seamless Flexible Metal Tubing or Flexible 
Metal Hose to do the job. Neither heat, pressure nor corrosion 
presents a problem. 


American Seamless Flexible Tubing is made of seamless corru- 
gated tubes of bronze and other workable metals, in standard 
sizes from 14” up. They are reinforced with one, two or three 
pressure-resistant coverings of wire braid. American Flexible 
Metal Hose is made of spirally wound continuous strips of 
brass, bronze, aluminum, steel and other metals in %” to 12” 
I. D. sizes. 


For illustrated literature, or the help of our Technical Depart- 
ment, just address The American Brass Company, American 
Metal Hose Branch, Waterbury 88, Connecticut. In Canada, 
The Canadian Fairbanks-Morse Co., Ltd. roMg 





Steam to the moving platens of this hot plate press, 
made by Williams, White & Co., of Moline, Ill., is 
carried through these. Y2“ |. D. Bronze American 
Seamless Flexible Metal Connectors. 











wherever connectors 
must move “ior 


FLEXIBLE METAL HOSE AND TUBING 
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ASSIST FROM — 
TELECHRON TIMING MOTORS 


Preventing aircraft failures tomorrow depends 
on knowing exactly what causes them today. 
That’s why so many modern planes carry a sure- 
to-survive witness that tells what mechanical 
malfunction betrayed the pilot’s skill. It’s the 
amazing new Flight Recorder that charts a contin- 
uous log of the variables that might cause a crash. 


THE FLIGHT RECORDER 
MUST STAY ON TIME 


The heart of this pilot’s loyal supporter is a 
Telechron Timing Motor . . . instantly, constantly 
synchronous. Only such an accurate, trouble-free 
motor could be trusted to time the chart that 
shows the aircraft industry’s planners how to add 
ever-increasing safety to the age of flight. 


IS YOUR TIMING OFF? 


You, too, can control or record your variable 
factors with the ultimate in accuracy. Just call in 
a Telechron application engineer. Drawing on 
the broadest experience in the industry, he can 
probably show you how a standard Telechron 
motor can do your job. Consult him early in your 
planning for big savings in time and money. 


TELECHRON INC. AGeneral Electric Affiliate. 








































TELECHRON INC. 
20 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron TEE e.... idsdieess.<c.ccnses soovensbsancons tencesepeesstaneiipestibes. coesevoensesoccenses 
Synchronous Motors. My possible application is: 
Communications Equipment (] COPREPAIN © ccictsc.....-00.. ROL ER ee IAS * EE Ee ae 
Other (please fill in) 


Instruments 
Timers 

Electric Appliances 
Cost Recorders 


PTT os <.ncecegeececovoseecsessnscesschusasenetadamueaibbhieneseseevececconsiteneesees 





Advertising, Display Items 

Juke Boxes 

Air Conditioning & 
Heating Controls 


O OOOO0OO0 


() Please send new Catalog 
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AMERICAN PHILLIPS SCREWS + 


Play “close harmony” with musical 
instrument makers in both these vital ways... — 





A “Sweet Ui mart-iiaities Never a “sour note” of spoilage, delay 
or accident where these automatically straight-driving American Phillips 
Screws are used in assembly. Costly materials and hours of skilled work- 
manship are never wasted or lost. To the contrary, American Phillips 
Screws combine speed with precision so that fastening time is cut 50%, even 


on the fussiest work. 


MET ae American Phillips Screws are “grace 
notes” in their clean,.modern appearance on musical instruments and all 
other products...a signature of quality on the surface that certifies the- 
quality within. Wherever you find American Phillips Screws, you find 

a product that sells well and stays sold. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Norristown, Pa. Detroit 2: 502 Stephenson Building 


AMERICAN ||"! 


ALL TYPES © 


os i LL DS Ws coabees 
Brass, Bronze, Stain- 

less Steel, Aluminum, 

i -_ Monel, ~ seme (silt. 











con bronze) 
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variable speed operation helps you 
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especially when you use 





Better in every way 


UNITROL simplifies the entire problem of plan- 
ning and installing motor control equipment. No 
extra building construction, no special wall or 
floor preparation, no tedious, costly mounting 
of many-sized enclosures. 


B00 0 | no ES 


RR. 


UNITROL consolidates all motor control for a 
group of machines in an orderly out-of-the-way 
unit. Operators have more working space and 
simple, safe, step-saving push button control. 
Tamperproof UNITROL works better. 


VWatiutenauce... 


UNITROL's close grouping of control equip- 
ment, usually widely scattered throughout a 
plant, makes inspection more convenient, safer, 
more certain of regular aitention, 


UNITROL solves long-standing prob- The name UNITROL is a_ erators and for materials handling; sim- 
pler, safer, tamperproof push button con- 
trol. And finally, UNITROL simplifies 
the maintenance attention which any 
Patent Office. It identifies the equipment as important as motor con- 
trol must have. The close grouping of 
controls in UNITROL makes inspection 
more convenient, safer, more certain of 
an outstanding engineering regular observance. When you next need 


lems from the very moment it is first Cutler-Hammer trade mark 
considered until the last day it is in ; . : 
, ee ee registered in the United States 
service. In the beginning, it simplifies 

the entire problem of planning any re- 
quired installation of motorcontrolequip- genuine anc original standard- 
ment. Its dimensions are known and its : 
ized flexible control center, 
layout made part of the floor plans. Its 
cost, too, can be estimated accurately. 
Next, UNITROL saves time and ex- achievement pioneered by motor control, for a single machine, a 
group of machines, or an entire plant, 
insist on UNITROL. Write today for 
costly mounting and wiring of many- your copy of the UNITROL book. 


sized enclosures. Then, in operation, CUTLER-HAMMER CUTLER-HAMMER, Inc., 1310 St. Paul 


UNITROL consolidates motor control Ave., Milwaukee 1, Wis. Associate: Cana- 


yense in installati No special wall or . 
— a So Cutler-Hammer, Inc. 


floor preparation is required; no tedious, 


~ 


to provide more space for machine op- dian Cutler-Hammer, Ltd., Toronto. 








